T>tW^feRPT 



'Slam ftm*P\ /""tfteofer^^^ 5 ^ 



i. firt^l^ w^rr^r 

*. ^% 

«. ^I^Wff ^s ijlFtolw^lT / «WT5?f 

8. ^^®1^ *l|^lt*|j «ffW fafa / CT^Bift (Sextant) ^^ 
TTf^u w^»f fiH?i/ f^w*" / ijifvmiwft /^t 

W£?pIT 

g-. glfwr f^fa/ ^t%r ^r^ra" « at^M" ^ra" 

«ij. g|f%*r[TT ^R (Antipode) 

1. WlWlf^s ^©#*T C^IT (International Date Line).... 

v. glfwt « ^rot^teM" 

<». ^ifwwrwr^f*w^ 

io. ^SH%Tfif^/ ^t%" t% 

ii. «llfe«t> 1% (Diurnal Motion)/ «lll^<t> tf%?r fiWty ^jRfk 



WTff^ 



y 9. 



i^. Wt%F *lffc?r "^T/ ^ffw *|f% (Annual Motion) 

ys. ^Ifw ^1f%^ "^ ^Ifw ^tf%i" aNT^ 

i8.^ lR<j^ (Change of Seasons)/ ^ *\fav*\ *t^R%/ 
^^•5) « ^5f' ! 1^' 

i*. ^^w^^rf^m^" 

ifc.#f 

i^. ^ste?t (Solar Eclipse) 

itr. ttW^^T 

iS>. Tl^S%H ^T 4<R ^TI^hRj^ "STTT/ ^T tfiT 4"^ ?rw tftw 

WTT 

*o. t^f^TTf^T ■srf^TT 

*i. tmtf^^%r(^ci^l^*f^^5; 



tfw?rtoRPf 



WfMMT 

^8. tftW ' f ^T ^#*T C*[t*Ht¥ C^M <7Jtf*f WTsTC<r <li<l^ *l^>l^ 

4^t *N#?T spfifoM ^T 

*8. tfWf ^T vs#*T (XmRr C^M CTtft" wim w «mjmj sprf^ra 

^^ST^lT 

*G\ f^st tfir *tf^t (World Lunar Calendar) 

^. t^f%^ ^Rw ^t<FW fwt%M" /%1*T CT^fBr 1^ <R% 

^1. ^W#f (H^TK) CPNTT53F1^ <k*i<MT5 1w?r ^^RrKrt £RW.... 

*b\ tfil Ci^lTa" f^TT to" <FffH<F 1wT 

4<^ (^pf o$w o^\ ^rtw t^rr 

v»o. ^^l^^-'^ftff^tmi^^^^ 

«^. *tf%cw cr*r wft^r tfir (?r?fcT ^fi> ^^# ipr *rwr.... 

w>. c*#r wf^t ^ ew^r #r wttf oi^s *it<rrsr cii*r ■ f r?r ^f«NT wtf^ 
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80. <3®%r ^t^t (Tff W^t wf^r ^im^" c^m <?#? wt<rc<r cflfw 
f^f^r ^lw?r ^#*T <s|5pra*r <&$ ^ft^H" <wo© ^-4fi> ^^# «i<ite*i, 

8*. (^T^iij|<i>iir^f^rfft' ; ^Tw^fr'5rt 7 r 

8v. fwrat ^^ ^^ (^HiiN ^rsra") >ii$<MM f^f?r ^5?ft c^t« 
%rf^T <rr %ft tfir (?r*toa *tt<rrsr ^w?r c<ft >i$<i^ft<r fafa ^^t ^l?r ^T? 

88. ^M^ *l¥ ^5f«fK R^T tfWf WFpT *i? ^fft 0$UF (?r*toa *ft^" 

>srt rft^t w "3=rsT5r af^rfw^r? 
8<t. tfir <iw ci^rr ctwt ^r %tk f^? #f 7 r?r 1 

8^. -^^T Cj> <|T tfo f^T ^Ta" 1% C<FtR ^iHNlf^sT Wf^? C^ \ 



8^. *tf%^r wWt*f<T c^Wtrr iff t®^ 5 " ^r ? 
8 v. Real Hizri Calendar Implementation Council 
Bangladesh-4^ ^tttn^s? f¥\W, wfwt ^?r *fftw 5 T , w 4<R ^#^ 

(to. 0\Ws*\ft<Q <jft% ^ 'Wt?PlT 

g-g-. UPlbW o° fefr gifwfrr *rc?r ^t ws^pIT <fshT <F?rt?r c<f1r 

(t<b. ^tflW C^TWa" <FSRT ^l^T CT C^K ^T C«n?^ o° Mt *^" 



<bo. wm Wf^T fWf^? ^t^ (3 -%p^ ®Wf <MUz: 

^^. *lf%2T ^T'^T *ff^F 4?T ^RXtR o° f^fr o fspg- o (TfCT^ %tr I 

I gifart *r^" i 5-° Mt ^®¥ wsi ^wir ^iscst ^M" ^alt ^rc^r 

C^flfWfR f|? ^^" %¥ ^T^T 't?/tsr (^/ 5 7'^%^^5-"^'U 
^8 . RWWsT ^ts?#^ ^xf^5lf 

^G-. sjC^h?! ^K *$\(&4 WfM (Twilight) 
I ^1. 'smus ^ t»tH Twilight Angle ^ra" f^^:^ fe§t <ij<i^Iw?i 
|^v. Twilight Angle i^> W 4^ ^jTtWP'Br £f#f^ fulfil 

^rjht *f^M T5TC?ra ^rN^ra" ^f^r 
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2)Nfe<P ^IIWlHl: 



"•I^TC^ifaRrtRFy 



wf^ «H*iftR «*r iwr ^tr ^r *rr^ ^f* ^?r i u^ ^sr 
^■rl^itT, "^f%pK wt^ «h*iWR «*r *nanr ^m ^?r *rr^ c«f^ 

<*$ #f, ^, aft, «m>i«ifa, w^rR, ^r ?r ftp ^H?r ^*r 
wt^te; *ti^ ^tR ^tfk Tt^fw^ sppitffa, ^tT^t ^prt*tR ^r *\W 

^R wtiK *n^ t%t^r ^?rr wt^r ^rR-<*r i^>o ^^ i&i ^ 

^R Wt^R *ft^ f%R <TC*R, "WtR5]R « ^T ^f£ff© ?lfsr « 

%R?r ^ihvowsi wjt f*R*fa *tc3r^ i" tfwi" c^m ^ R*)«jii5 wr ^rt<F i 

Wf^TSTfW ^R, *$$%, #R CWT «TfW I ^fft WRR R®f ^JW ^3^ WT 
f*R-Rt% ^5^ 4R?, ^jRffc© ^w-w R[£5^ I ^TCRsT WfcTR #f 

wfcrtfw ^^ i #R« ^Rfti b^rw irc^; i ^ ^©R wfM ^r c#f 

^CB^ I ^R*nt ^3R Wt^R *Tt<F f%R 4«ffiR ^T C^^s C^?«t^Tl 

^r Canute; *n^ f®R- f?Ng^ *tSfrr-<*Rr *rt ^pt-^r e^ 
^m^s it if^-4 $?rtpr ^^t, ^mrK *^ 1^" '«iRmic*h *rc^ ^r 
*»iiwi<t>w*i tost ^rm #fc^ 1^ ^itwr Rfc<M*i3l*c*r i ^f©:*r fl<farc 
4>wc*ri <srt wv "srf^r i^ "*rn?© c^fral fine© *ttcit "w «wr i^ur 

■?P?lt<^ ^TW f%f^ £R^ ^^ 
WRWf^ I 

■sjf^rf f^t^- ^f (^r«f^T w^*fw tP^r c'?^ *TNt5" ^R^^r ^?r 
^rmi" 



tfw?rtoRPf 



WtfK *ft^ ftR f^5TR *lf^F-«q %*ttiT ^^T I 

^R" ^miK *n^ ft^" ^pim" ^^r," "sj^R" ^mt^ *tt^ ft^" ^m 
^tfk ^p *n^ wffK ^Hi^fi, «?it iw*r ^ti^ ^?r, "^mr 

C^RW^fT"SfPitC^^f C^TI 

<$ apfW *tf^ar ^HtW ^IT^-^ ^*TR" ^C^, 

CT, ^IW ^RfW fWR <lfimiHl^ ^T?IM WR^r ^TRT fl^iiiJUl 
"ilal" xoVft fP\ W\z4 \^0&3>\ 4<1WH CT, tfWf WTff^'-fil^' ^5 C«fW 

f^j^s? -sr:^ ^?h# 'irfBR « f^r^" ^r«r *jw wrf* *ff^F Rtf^r 

^?t f^r- #Rw ^m^r ^5^- «r^R « %fw Rf^© ^r:sit ^^rr^r 
^5^ ct, t«iw c^iwich*i ^tw ^h ^s ^?r ^wr %rr ^^ ^p 
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^iMl^R, <w ^rtW 5 )" ^rw f%¥ "srr^T <s?f <w?r 4<r c^r #f oi?*r "stt^t j 

^W "*MU5 ^<T W?T ^Sf *f^f% <T«W <K?T ft«lt^ <*RX C¥FT <FTsTC?T (TNT 
W*f8- "wtfsr 1%f=T « $H>iMC<l> 4<iWzi WWS" t<rfw WTsT WsV 

<raft i" (^r ^T%rr5/^) 

^K Wf^K ^ f%f^ ^1^lt4> WT*Wf°T ^W^IO©^ ^W<TT Tit 7 ? i 
<K^H I ^1(MK<I> ^TT?T t^t¥© -^fMt <W?T WfWf 4W^H I ^K 

w^^mRaw^CT^^^rr^w^^w^w caw, w, ^^ i 
<s\ ^^ ^t¥© *TNw ^rr f%f*r ^rtt Mwt wr fttiit^ i 4 ^ra" | 
f^wrt ^ « ^cw f%*r^ ^fwr ^c?r^ i 

4W^ T%*ffi T%*fa f^T<rT ?T% C?TSR, ^TftW^T W%t*f, ^w I 
WWr, ^UT %Tf^T ^ft ^alirl^ «iHftfi, «¥T *flsrK W%Tp ^TtT%, 

iiVii^i fw, *fw ^w», wtwr twttw w%*r Mw^ ^- « ^cw 

T%*fa ^fwT <TC?TC^ I 



uq aprc^" -sj^h wr^K ^1^ f%f% ^rf%3" ^T^Ttsr it^-^i "^^ttit ^t?^t, 

«W« *ift¥-4<T ^Cpf^s OLw- *Nt <FtW ^s, vil^N ^TT 

felT^T I 4*T W«f ^S? f^TR" I WsT <FTW ^s, oLj- *ft75f?r <|^<IM I 

WfflM $W"lT ^T ^ « ^W *f% 4^ W<T ^^-W few W^T 

^T^Tl 

^^ffr T%*fa tf^" ^*l^; "stT^r" ifW?(? ^T5R£ ^Tw ^TiWa f^w*N i 

^rft i 



ttW^T^RPT 



w^K *it<f f%ft *tT%r f^arH" *rfW-4<T '^r ^fW 5 ^-^ «v, 

i\S- j^-JjLo rtjjOi j*iilj (*~W' jij*J' ji"^ *iUi l^Jjjb-^J i£j?v j^wJl 

W<8 "^ ^sH W^t W^T^T Wf^T <R3", ^?T '5W 9 WlR*H# W 

■sj^t wf^K ^wrr ^m wr^« i k^?t ^u wrf^r Mtr%» ^^pt^: 
f^g ^^f|, w^g 9 ^ ot tW^r c^ *rNta" "^qxfrr ^?r ^T?r, ^ ^tT^H^t 

^^txtfwf"'5iT s iTw^^', ■sii^«f^^T%?rf^tfw^?ri tfTT^?"^^ 

T%T^" % 1c tTft ^^T, "C^W '•ItPt C5W "5^ OT0«r (WW ^IH «iw5t*f 

crc«ft ww csfi?F Tw^« «fw ^«rr % w i ^ ^^r %?r www 
csj^tt «ft^m ^twr #r (tht "=rr ^rr?r w^?r ^f w^ ^o %?t ^f 

w^w^r ^»rw ww^ ^iT^iTra"^ k^ ®w$ w*#%r ^i sr^tw ^w^ 

W<8- ""5^s WTf Z$i$<\\ ^%Tf^ WfTf^T Wf 7 ^ 1%R ^^R, ^ 



^c^t, cwwr w?rr ^stM" ^t cir«r ^^ w?rr (*rr««"?rrc^ra") ■stir (m*$ i 
w«fK ^ c»r *rr'^T ^ c^r ^ra e wr« 8 #r cnt ^tt ^rtrr wr 
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wrr ^ c*r <mH *tfto rr tR ci^it ^ rtf ^t^r ?irrr 
*lffa 4*r <rRT ^>oi^ ^< ^^- i^rt RN3«"?rtR ^jr %m ^rt*R ^^us 

WftRt^RR^R^, 

lj*fl*-l j^JLoj <ulp <&l ^U? <tfll Jj~oj Jli Jli <UP ^Uj <tfll ^9j fljjjA ^1 jp 

«r<- ^iw wf<[ ^%t *i%l^ vsRtRr wRs; f%H <rrr rjr 
^flRRR, ^f%fK ^R RtR' ^rlsrl^ ^rfm «ut RtwtR %R %RR 
rsr "c^Tsrar wrr *tfN* 4?r RRTRt^RRfr ^srt ^#<f»kr RrRfcR 

tttW%R*rW?R|" (|^Hp|^ *tfN% ft*W3"*tffa 2><l8) 

wkrt^rrw^, 

^U* ill Jj~oj Oj^-li J^i j*li\ \j Jl3 <up J\*j ill ^j ^ ^1 jt- 

«r<g "w^" wf^fK Irr ^R ^%rt^ ^RtRT wR^ f%H <rrr 
4r<tr ^ crr f^T #r (RRtwf*r r^« Ri^t^Rr 1 wff^r f*ter ^ffrpK 
s*r RR wlWt^ «iMftfi, «ut Rt^lR ^tKr ^rrIr m, wtf*r tR 
R^fl 1 ^c^ rjr ^l^K ^i%fK ^*R ^T^- ^gim^ «|MI$K, «TfT 
^t^ir f^R RC®f« rrt ^Wt^r, cri<kw<m irrt iftRR wfwf 

^j Up ill ^U? ^Jl J\ ji\je-\ *br J 13 <up JUj ill ^j?j ^Ip jjI ^p 
JL^JUrl Ji3 ** Ji3 ill "ill <0l *i! 01 Jig-iji Jlis OUwj J^l c-jij ^l JU3 

.iop ij^j-^j Oi jAdi ^ Oil J*^ b Ji3 *ju Ji3 ill Jj-oj uu*t« Oi 

^8- " W^" WtWR ^R WRftR ?l%lsrl^ ^RM WR^ f%R ^^R, 
R^R s^fppfR, ^ffRjK ^^ ^TR Hl^ WNtf^ «Ut RtWtR ^TR 

r^& t£i^ (r^t ^w ^im, f^nt ^ftfsr #R <ro# 1 «r<1^ ^prR 
*|fftF 4^ tR l R7R ^SfpPTTsr, ^t%pK ^R ^TR WlWlR wfRitf^; *®t 
Rf^lR f%R ^R^R, ^T R> RN 5 ! RT« (R, Wt^R ^TR %f^ ^fWT (RR 
RT'<R (Rt I R^T CRRlt <RM %t I W^g^R ^t%pK W^ ^TR 
Wf^ WfRftf^ «Rf Rf^lR f^ <I«1W^, WT^ 1% ^t RN 5 ! CrT (R, 

Rit%^rr "5^r ^aim^ wm^fl; «rt ri^ir ffcft wf^R ^tr ^tr 
^R5i crr#^rrt, tit 1 ^rr^r sfsfpprfR^ TR wf^wHl^fl; 



tHRRl^RPT 

«Rf RfWtR 1^T ^R® f%RRT ^%tpt^ ^RfRT WR^ ^Rl(R <I«1WH, 
CRRUfS" Rf^R (RR'tT R^R f^T, C^R WT^ntRlR ^®RT RRT ?W l" (^ j 

. T|fl6»r "t^F , I^HPl^ 1 t%F, RtRtW "»ttW, ^R RtWt^ "»tf^F , Rltl% ' 

I "*tfN% 1^RW"^F ^18) 

tR (RC# RfR fRRfR*^ <Mte ^R I #R (R«TR (R Rf^RfRt I 

<m&, ^Nts, R»vo|w <r5t #N" -^r^ cr5t ^cb^, rx*r r^r *ir'<rR, 

^RRR *ftfR, *tT««¥(R «£R^ R?<=1i»ssT 4 ¥R RfW tR ^RrM RlT ^55 1 
^¥tf^R fRRRR I Rtrat Rt^RT ^s , RsTCR fRRRR I fRf CRRW #R I 
^HH^^-^ri 

^f% lf^-«£| <tum, W(^R RR ^TR ^ttk ^R RR Wfll^ j 

\yyp JLoj 4JP <*Sil ^U? 4S1I Jj»oj Jli Jli <up ^U; 4S11 ^ej ijijA ^1 jt- j 

. jJ">\j OLj«^ sop *£ip «p Oli asjJjJ ijjkiij *ujj3 1 
I «f<S "^Rs Wf<[ ^R?T ^%Tf^ ^RlRT WR^ ^TR C«?f7R #N" l 1%R 
<RRR R^R "5®ffRR5T, ^R>p1^ ^^ RR Wf^lR WfRRJt «Ut Rt^lR | 
f%R %*tR R^^T, C^TSRT RRT ^K tR (RT^T, ^R^lft Rf tR (Rr«r I 

j "^if^ ^j& ^oif^c«r , ^rr^ 5 f»*t cT^rsTr ^^r, "§t^r c^f<r "^rr ^rr?r ^st^jc^t >oo ^©T^«r ^t^rsrr | 

R^R^TRiftRl (f»ltft"*tffa, ^>lfaV ""tft^F, 1^R^o *lfta) 

^ ^PTRR *ftfR, *IT««¥fR ^K f^f^r 4 f^RsrtR R#o (Ri 

I R?T RtR ^?R^ 4 R?T Rf^R tfWf ^R ^E^ wRT*f tfwR «ITfR ^f«RT ; 

' C^NRT Sfl^R- i£|t ^ Rf^R tR (R?IR ^SRT ^'^SR t^R ^t ^R" ^f«RT | 

^^gf^ 9^- tj'^ -sjf^t ^f#r % ^I^R WRR *ftfR, *tT««¥(R, ' 

^5R^ i£$ I^RSfpf ^jfw ^5RJ Tfl^R tRSTR^R 5J^T R^t ^R | 

*TN3^RtR 4RI f^f^r 4 ^'RfPR tR (R«IR ^^" ^5^ WRM j 
cwtT «TR^t rr 9 ^^ ^'>sr tt^R ^f^ ^R *SR t^R ^^ ' 5 i%t tR | 

(R^f^s^R I 

WR Rf^ WRT*f ^ffwR slttR ^f^R RT««RfR 4^ feR^r 
j ^spjfK C^fWR ^f 4^ RRR% ^Rf tfWf C^M ^W R^^^R CRRW 
(R^s ^?R (RRfM RW fsRiT ^Rt R¥^" ^R RT I (R5T fsRlT ^RT R^" 
|R?TI 

WRK *tf^R «rtRW ^PTRR *ftfR uq^ tR (R?TR ^SRrj 
^^^^^R(Rf^^(RRR£nR(>SR?7R^, (R^T f^RiT <[Rt R^" R?T I 
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«rfa ^jm^t *ifto 4?r "§tw ^r«fK ^c*r *ff^r *rf*f ^rwr cwtt 

^^Ls ill Jj~>j Oj^-li J^l ^tdi \j Jls <up Juj ill ^j j^p jji ^p 

.«uUaj joUll j-olj »Uai <tolj ^1 JLij *uU dill 

C^Tt^R ttW (?T*W Wtf^3 C^t^TN", ^nf^T (Wt ^w <M«1l>l, %t 

^t^t ^rtf^r ^r#t f^rR, ^«r ^ ^erliilw, 3}%pte; ^$$ *rt^ igftft^ 
*ng^e c?rRr <tt*tes wm i" (^ iffBsf *tfN% TfiH% *tfN% 

^t^ ^km iw^r t^" <fl" 4W5R ^%t c^tc^ ctr toiH f%¥ ^rw*r 

tftqfa «rt^^T 4^ ?T^|R> <£^ <Tt ^%t #tW OT*lffs ^<T <?T f^lTt <PTt 
i£|«R tr- -srfPTl; "§ff Wfl3 *5RX C^ft*f*f ^^o ^W I <AV$ (3>R 

^wf^rw^i c^rt ttf ^Mt*r wr ^5^ «¥ififw fwr?n^i 

wr Rt*R <K?r ^pmR (TPtwrfc* -qfpf %rt*r ¥*# «ltc^ 
^t^r %rt*r <pfffi> <?r*iwt ^rw c*rft<Rr «¥tfwt<r fwmr ^trr w 
^rtw i ^fa fc^s w^cr w^ix ctr ^tM wR ^r <xms. i c^r^$ 

fitf^ft ^T ^WRtfffT t^tW <ntR%T ?TW «vs2fWftR W%s | \sit 

#r ^tk wr "ww fwRT, «¥lf^ fwtnK '?Fs«'?n' cwt ^?r^ i 

^t^fr 'srnT ^^ ^au^ 4<mim$ ®wf cm^\ i ^rf^fr «^tft ^ra^m 
■spt^rf^w ^w^ff t<rfw '^t 3 ^ ^R^^ ^ftsFT ^ <ra" fw^ i ^ 



flW^t^RPT 



<uHtt?r ^n^r c^r ■srr^rt ^r«rt c^ ^^ ^f^r iw c«r^ c^r stf^tws 

fwr ^^r« ^% «^tft >i<i<mwii ^^^ *ffer^" f^rfr ^rsf^ ^% 

fe^ff ■stpt ■#■ f^ ^tf^r tfir c^r «^ ^t ^sft ^?r vsf^T 

^r^T ^rf^r^ ^^tt ¥^r t^ ^^1?" wtw wtft ^^r i ^rwa" ^iww^ 
^?r *?rtw i T ct, CTff^" ^ft^w c^r ^f 3W CTf^r ^rfw^" cwt ^r 
jjx i f%¥ ^fn® s CTtf^ ^rt^w ^rt^r ^r ^^ <Rtt ^T ^t ^^ ^su 

^^r «ft^ f%i ■sprf^R cr*r ^w wt ^ftsnw^" ^ru:^ ^r i^rx c$M ^w i 

^r ^^r c^ft ^mr ^^ c^r cwf sr^ ci^rr ^rfw twtf^ ^to^t R^iR^o 
WR^ ^w ^rr Astronomy ^T ^wr fwK ^*lw Rqum «i^^ i 



^1% 



WRTl 
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^rcw ^.Rcvo ^s^" cw<t ^ra - ^s ^f«i%r ^fa cHTPTt ~$jms. i 
w 7 ^ <mm$ c^Wt *rtw ^w cw<t ts*fa c«fw <?r*to=T wts wt ^^i 




flW^t^RPT 



^ftff© ABC ^tf ^aH* ^f% ^IWlR>vo W^t?*f 4<ix ADC ^ 
^sfl» ^f«f% «i<wM ^rs?f i 5# B R-^tvo c^r 4<i# ^H i <jft%r w 
*rttff D ^5 *»i<i%> ^t?r f^tfh© fH ^5 <im D f^j ^ft ^^ w 

^s I i£$ t^jfij ^%?T ^#TfT tilths f^s- xp" <J< f^ ^8 ^T *BT 

^fHti D R-^os <<rc?r c^tw i D f^j c<*lw C f^p" ^^ 'iPfolw C 
R-^tvo c*?^ ^rM" *rw ^#?r ^rr ^w ^ ^ter c*fkfao *tft?r ^T i C 
f^jps <tfl*]w$ Jjctflw ^?r i C f^j c«t^ A f^p" f^ ^fa ^t^r 

^p% ^f% ^% C*fffs «ftW «Nfc ^5 3R*f ^ftW f^W ^s sftw I B 
R**l JJC&I *iW<|tsb %^ 4<R. ^ ^fFTWl^ *&< I Bf^CJfwAf^" 
1W ^p% ^1% 3K ClTa «Tf^ USRK A R*tjtvo C'ft^T ^fe ^<T I 
4^ft<r A f^[ C«tW D f^p" f^W ^© I2R*f tffa W STtWT 4<R D 

fatjuo c*frm w?^ ^<r i ^#fc?ra *t? c«tw ^#^ *iw i^rora 
^a tii 5^?ra §*if$^ R^i^vipt i 



^TONt^glftTONt 
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w®m ®w$*$ fwr i c^twt ^ra" wrgft wc<r*IT « 
*il*)c*ij ww ^mr i gif^rm ^r^t «w c^t^rt ^ft^r ^r?r « *rl?r i 
^»m?plT?r ^Tt^K^rr cwr R*m«*rr c**fw ^sir <rt ftflfttt ^r^t wW 
"?iT?r, c^ri% ^5 wt?r*rr c«rw ^ <rr ifk^ «r^t ww?r w^rr wt<r*rr j 
<rr gif^m^rr <tmTfr wr ^sri wc<Nti «r?*fw wix*r 4<ixj 

■^<r ^R% cws?pit <rt w r 4<ix fe^c^ft « ^rr^^ir ^tw wr i 

^msm R-v<i> ^3?r cw <rr ^w^ 4<r?, t#ft artw R-^w i#pr ot?f j 
<rr ^w^ wr i ij$ ot?f csfcF ^th ^rc^ <}ft%^ f-fwc#iw 
^^ (^ w^ wr w^ i 4 c^rtw <i*rr ^?r R<m<j*rr <rr R^w^rr i 
<3ft%" c*n%r wTff% w 7 ^ wv ^ c^ft ^sn>n, ^ ^ c^rf^j 

ft<m«*ft?" ^rt^rr ^s?r « t#ft cffatwsr c^twt ^ra" c^tf^ 

3J3" vsfa C^tC=TT R«jM> «ER5f& <FfffW C^m ^\0M *}ft% (TK^fT 1OT 

"^ktt fe^c^ft^ c^r ^c^ ct^: cm R-^w ^^# <t>iaR<i> i^rc^n^ j 
^Kfwr <3f«i% c^R^r :y fw <^t w ^ri 

«i^t?*r i ft<cw*ir c«fw ^^ ^r lifwr wtf$v c^twt ^ra c^tf^ 
^w (Angular Distance) <?$ ^^ ^*t wi f^^fe 

■^r ^ c^rr R-scflii ^^ra" iw w c^t^ M% ^^w <?$ c^t^ ~$jx $ 
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NORTH POLE 




SOUTH POLE 



^frs, ABC ^r A R 7 ^" WW i Rii^w^ ^3?r f^ w^s 

^tW? ^f^t?,""fW t#FT ^FW ^^T I , 5^f% ^8^" C^^" ^*f^ C^T^ 
*^o° i uq c^rcfw f®6t (°), fsrfjfB' O « PW® (" ) f^»^ ^^T ^¥ I 
foracsKfa' ^^ts?f o°, ^a" c^ra^ rt gpra 3 ? «r^ix*r s?>o ^^ ^k 
t^F\ (3<F RT fcsra 5 ? WW bo° Trf^r i ^^"^ fiiim^lT C<?f^ et^sl^ 

• ! iRR" ^w i ^(.ii^fD ^rN 5 ^^ ^r ^i^wrr f^ui^ i ^w^ ^^# ^,e-° 

4W ^Tt ^?T 5J^HFl% I ~b~b.(t W& ^8^ WWW ^Tt ^?T ^I^f8 
R'?l i ^W , «t1?' R^<1^ ^fsc^ WWW ^K ol^Q" CS(W ^>o 

wwww ww t «w ^o i^r <stw s>o f^sr twwww^ 
^wW^?ri 
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'jffW f^fera" f^f%^ *N#" <rc?rc^ i f%5- ^f& ^^# ^<fa\ <js?rr I 
?t^o ^g?r c^rf^w c*r c^t^rr ^r c«fw %^?r wr^*r ^^# f^ft ^tw I 

Wf^*f f^S" C«fW ^rsiK ^wm (7KT ^T?T ^t I ^HOeOr « ^FsTsr 

*tH% ^ra> ^Nfc ftf^ ^twi" ^rr 4 ^«r f^f%^ i ft<m««rr c«it^ j 
of^fsr i R*m«*rr c$u$ &o$ cw?r f*rw £tf% i f^Sr ^s^ra" w sir^r 
PlwiR^vo «r«f^ -srr^" §*fc3 <?r*iT ^rtrr ^r<K ^?r om*> .g^wPTsr 
i5ffW ?5o f^St" i wl; ^s^ ^apff ^sTrt '*iT?r ««t ^fW ^tw» 

S|tt<F 1 7j^?r|-o ^- c^tHtW^ C<FfcTt ^p^ ^1 ^¥ ^^WTsTP" v5s|Fs'Sl 

^^f^" %rr f^ii c^rfrr <rr t^ft cfMw w^^f^wrwr^i 
ct^Sti^ (Sextant) *rcanr*ikl«J ^W^ c^-^m 

wfol-G tr^- ^rf^iT ^ra? ^#?r §>$fc><\ c<fM- Wfa <k?t ww\z*t \ 
Wk wr ^rtrr i 'jffW fafera" wv RijPif^s ^jarffr <imP" <t>?rr ^?r 

C3#c^ ^wa" f^p^ i ^wa" f^pr^ ^.5- %Sr ^? ^m?*r c«tw | 
^tK^ ^w^ ^f% (Altitude of the sun) (toWt ^^ f^m ic- 



tfw?rtoRpf 



+ is- f®^" = ho Wt - $$ f^r ^t i 

^# ■#■ ^? c^Tf^^ ^?r ^w ^? ^^ f^p^ (7TM" 4^ ^rf^r 

c?rM" ^^ ^^ ^^ f^pm ferM" ^^® ^?r i 

^tf^m^rt (Meridians of Longitude): 

fe^^itw fwSr, W0 « www ^r^r ^^ an^r^ ^tf^" ^^ 

fe" ^^ CW C«fW Tff^ef CT^ »tw C*T C^ltST^T ^w^rr ^it ^?r^ 

c#^ ^^"srrtr ^?r i 

^fT'sp^^r (Prime Meridian) 

g^l^fj? ^^T^f^M^^r^-fff^ (Greenwich) ^rK sjf%f^? 

^*l?T f^3T ^8^" OT^ « Tff^cf CT5? »|W f^» W ■5T s 1T^ ? IT ^f%a^ 

^t ■5r s w^«rr c«fw ^5^% c^^" &rt$ c^tz^ ^m^u ^f^w^ 

w '5r s w^rr ^r ijilviiiiw«rr ^p ^^ ^t^t ^h gtf^rr 8<? %Sr -^ 
gtf^T 1 ^R wrwr ^r^- *f# ct, Hftosi ^t ■5r s w^ft c«iw ^ ^T 
*if%w w c^twr ^ra' c^t^ ^w (Tit ^iwa" gtf^srt <rT ^ri 
wrwr wf^r wff^r, HPiosi gifwr o f%Sr 1 ^fff^ *tf^" wtt ^^ 
c^K v<bo f^Sf 1 ^t '5r s iT^ ? IT uq ^>^o f^St" c^ i fsfsf ^i^?r ^i^?r ^raK 
^ «W «Nt^ ib-o f%^T ^ « ib-o f^t" *tf%W ^M" <t>MC^ I ^^Rfr 
c^TfsrP^ ^s^t ^?r ^er ivo f^r ^5 gtf^sjt « ibo f^at" *tf%^r glfwt 
^o u£R5^ -swra^r 'Rw 1 «P¥T??? c l?r ■ f rrT?r ijif>iwiw« fsif^g- « www 
^M" ^iT ^?r^ 1 8|f% f^f# gtf^srr 4 f%% ^o ^:^ i ^p«l? ^rsrM' 1 
c^itw f^^c^ft « ^t ^*m*ft i'si juv i'siw ^w»fw c^t <rc?r <7r«rf^T 
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Jjtf^Tl" f^f?T: f ^^ c^twt ~%p^ gtf^raT ^sw fafa <rtT ^rtrr i 

i i ^t%r :3 T5tcm *tt<<pi « 

i i ^t% *wuu *rr<#T: ^rt^rr wtf%, <3®% cnt*rw?r ^ <}fa% 

^<TO5 I Wf f*[C&l ftf%3 ^T f%^ f%^ ^T5K?T ^^ ^RTT ^*tf^» 

■^5^ i c*r ^ww c^fCTT ^tw?r wra^rr ^w H^ ^tw wfw ^r<K ^ 
^fw ^ fW ?rWfa ^»Rr cHf ^rt?r, ^r ^ ^tw ^ w ^ ^%?® 
c<prr i^Bt <rfcs? i ^ w^ fitt^ ^HiKr ^^rsra" M?r wr ^?r i wrwr 
wif^ i fisfsr gtf^srti ^tN^r w^rr w?ra *rr<#T ^?r 8 ftf^i «q 

iMw i f^r i c^tc=tt xf^r <rr ^w*t ^r c^rt i^r ^r ct ^ o$uf 
$ Wt *$$ «ref^o ^iwa" "3Tsr?r p^tf + (f %1sr w 8) ftffl* <rr i^ 
^p&r ^o fsrfSfg- 1 osrs^ ^r c$m a W$ if%csr *»m%> ^tw?r ^bt ^<r 
i^Bt- (G-f^Srw8)f?rf^^r(i>^r- ;$p ftf^) <rr i tf>t8oftffit> i 

^ i iDRtw wiM ^rr*rrcsr: ^mr wrt^, Ittar gtf^r o 

URcm ^iws ^ ^tw?r w?ra nr«#r c«fw ^ ^tw?r aif^RT Wk wr 
^?r i c^twt ^f 7 ? iflftcw ^ ^t ^©t?r ^t%r ^rsjrr URcn ^jrr c«fc^ 

C#f ^- ifi^, »tf%W ^T ^t%T ^T^ URCN "3TST5T C«tW ^T ^W I 



i I TSJt^^ftQM ^\^^ TSTl^K fw 



ST^Tt ^TST^H 



^¥l 
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^t% ^Tsr?r (Local Time) stf^f^r «jf«tfl" ffw c<?f^ ^ f^w 

^H" f^ 'srwm ^r?r ^rlw ^r wfw w^H ^^^^^^fcT^"^ 
^ ~%p^ ^uo ^s^t c^rt i^sr *raT ^?r i «q ~^ "^Tsra" c«fw f^ra" 

^1%" C^^" C^W^ " p ff^5Tt c t ^S^o f^St I i£| V<bo f^T C^tf^ ^Wf 
^rtWT ^^® ' ! jR% ^8 ^*BT ^T (^8 ^ ^o) = i,88o fsrfSfg- -3T5T5T 
1W I ^o^K ' ! ^ftr i f^T C*ltt?r (i,88o^o) = 8 fsrfSfg- -3T5TCTT ^T<K 

s^TH^rsiTr (Standard Time): 

^?r i ct >sf^i £Rw^ cw^ ^^tt ersrr^r ^rsra" f^fa ^^T ^?r i afc^j^ 

WsW ^5 CT*f ^T <K*l<>il5 ^W^ "3T5T?T «rtW I C^R, ^IIWfi<t>l 
fs^t^ ¥t# USRK <t>MNte %1^ eTsTt^ ^T^ra" ^?R^ I (TPT^ CWf 

sMT^tf^ « ^HiKr ^rsf^" ^^ ^Tr ^^tlw £RT°t ^rsra" ?i^r^ i c^t, 
^r^H ^it ^?r i UfacM (o f^laf gtf^rsn^) ^t% ^i^iiw ^isr • s 5f?f% 
w;-^ <& ^er ^sj^fti s>o f^r ^ iri^iwiT ^TS5ftwc"t^ srr?r 
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gtf^TFf^T (Antipode): 

^y&$ ^^ «r!^o c^lwr f^?r f^> f^tffa R^w c^ f^?r 

^#* c^tt c*r R*^ f <5^ f^ffW TW ^w c*fkr?r c^ f^; ^ 

c^twt x^ ^fw ww srt^r ^fa ett^r ^i^s «f^t?*f f%<% 
wr ^mr i c^fwt ~%p& 'jffW w fisfsr, ^ atf^tn? ^tw?r ^ix*r w 
fis® - ^r i ^r ij$fl> 4<i# f^^c^m &QUZ « ^c^ lifwr «Rf^o 

c^fcrr ^tew gtf^rr 4<ix 4<t fitf^tiw ^ra" aTf^rsrr c*rffl" <F?rc*r Mro 
%Sr ^<r i ^?rix ivo f^r c$u$ ^^ ^tw gtfasn" <tpt fer 4<t 
firf^-^rnr ^tc=t^ gtf^rsrT -^tt^sTrr ^rtrr i ^^^aif^^w^etf^rfir 
"%p& glffaT *tf%w ^ i cwr, 80 f^r <35 glf^rtrr «ref^ ~%p^ 

Cities 

Exact or almost exact antipodes: 



Palembang (Indonesia) — Neiva (Colombia) 
Padang (Indonesia) — Esmeraldas (Ecuador) 
Valdivia (Chile) — Wuhai (China) 
Hamilton (New Zealand) — Cordoba (Spain) 
Tauranga (New Zealand) — Jaen (Spain) 
Whangarei (New Zealand) — Tangier (Morocco) 



flW^t^RPT 



To within 100 km, with at least one major city (pop > 1 
million): 

• Tianjin (China) — Bahia Blanca (Argentina) 

• Perth (Australia) — Hamilton (Bermuda) 

• Taipei (Taiwan) — Asuncion (Paraguay) 

• Hong Kong — Humahuaca (Argentina) 

Taiwan (formerly called Formosa) is partly antipodal to 
the province of Formosa in Argentina. 

Other major cities or capitals close to being antipodes: 



Madrid (Spain) — Wellington (New Zealand), 

-160 km 

Bogota (Colombia) — Jakarta (Indonesia), -200 km 

Guayaquil (Ecuador) — Medan (Indonesia), -220 km 

Phnom Penh (Cambodia) — Lima (Peru), -220 km 

Dili (Timor-Leste) — Paramaribo (Suriname), 

-310 km 

Irkutsk (Russia) — Punta Arenas (Chile) 

Tongchuan (China) — Licanten (Chile) 

Suva (Fiji) — Timbuktu (Mali) 

Jodhpur or Bikaner (India) — Easter Island 

Pago Pago (American Samoa) — Zinder (Niger) 

Doha (Qatar) — Pitcairn Island 

Hue and Da Nang (Vietnam) — Arequipa (Peru) 

Manila (Philippines) — Cuiaba (Brazil) 

Kuala Lumpur (Malaysia) — Cuenca (Ecuador) 

Sharm el Sheikh (Egypt) — Rapa Iti (French 

Polynesia) 
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$t*rift«ttafa ^f^t-^ ~$m, ^nfwr 



«lMfife* ^tf^T C^rt (International Date 

Line): 

c^rr f^s ^r o$u$ *$ <tt *tf%w %<*w ^k wt?t ^r?t ^t% 

^f^T ^?r i c^fcrr ffiffii ^k c<^ ^ <rr ifw 1w ivo f®® 

f^w ^■spra' ^r ivo fisfsr gif^rsrtrr i;?, *fST ^ra" ^r ^?r i ^rwlx ^t 
wra^tm ^r oti^t^ wm ±d$\ v*& ivo Wt *$ gtf%5jT?r ^t% 

31^ io 'ST I f%¥ Mro f%fsT ^ « ibo fistfsT *tfw ij|fv|V|| ^pr^" ^^ 



T>fa^?%?RPT 



c<r*rr i ^m, <?NT ^rtrr, ^^ glfwR ^T% w?ra nt«#i ^55 ^8 ^ 
<rr ^^f^r 1 i£t^ ^tw <3Ws <#<rr?r c^r«rt« (Trt^^ 1 t%§" ^^ 

irtRwIW^ 4^ :y tW itf^Ta" ^T^" io'ST « CTT5RT5" ^T^" io'ST ~5£o *$tU3 

■s^ht^m »ttR ^rc^rf %^ "stN^m ibo f^r gtf^m^ir^ «i<i«i^h 

c^rr ^if^^ij ^r^t ^r% Tsrc?ra ?m f¥\ <^ wv ^rcw ^1w ^r 
c«?f^ i£i^f^ ferM" ^^ i^RX ^tft^Ttfr wraw ^T ftsrt 5 ? ^Tcw ^r 

c<r»rtfi> ibo f^§r 15 « ifw giftrsm^rr 1 «qf& Tfe^rti ^s^-^ 
«R*f wlPi^PiiiR, Ww « -sMtrr %^^ ^'fa" %?r cfc^ 1 ^t%r 

csttwii" 5w?ra %w w^^ ^ ^^ ^Tr ^ c^rr c^^ arlif^® 

"SW ^?R^ 1 «q ^^^»fw C^IT "SM ^T ^T «q^ ftPH ^ «f^*T ^ 
s^W^ ^T5T?r fW 4>5lC^ ^R I 

£(JUMT10Jl 



Pacific Ocean 



^£(^^JMTlOJ^ I 



F 'J' 



X 



New IZealandj 



\ Samoa 



\°" 



1 
- 1 

10' S 



Tonga 



INTERNATIONAL 

^. DATE LINE 



160 E 



ISO' 



30' S 



i60-yv 



t^^if^ca^^*itw^RtvB^c^1^^i1lr<^*rm 



^^^" 
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fww c^t «ftw, <NwT Tif^r c^tM^ ^3^ f^ am ^tw ^ 4 
f^sjw^TN tfiT" <pfa c^Wir ^*ij^h ^w ^ ?rc?f ^fw 1 cwr ^ 
piston w ^?r <w-c<r% ^©^"-"pff^PT gtf^m^f <r?rt<r?r %§ £fw?r ijft^j^t 
^<f ^?r c*r c^r "^R c«^ i£rx *if%w wfrfs wWt?r f^s w tt^ i 

c^rr c^® frc^i 4<r ^McN tou ^t ics %^r ^f?r ^faw 
^WMl^M, R^I^hji* twif*r ^tw c^tt (Mv ttra 1 ^3 f^pcrtfa 

£f?tw #f ot 5 ^" 1 c^Ht ffr (^f«ft ^e?rt^ ^r i^pfg ^tf^3 wt^R^ 
*rf%w iw cw» **tr^ ^^r ^^frr 1^ st^r ^© wf wr ^r?r ^^# 

CPf*f (^ glfwlX*f 'al^t f^rS) <F*fa$ *H" ^W £T«R?T £f*f fli^lff© 



150W 120W 90W 60W 30W D 30E 60E 90E 120E 150E 180E 




ttw ^r t^K cfMtw wf^t t^IftFt ^?r 
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1 50W 1 20W 90W 60W 30W 30E 60E 9QE 1 20E 1 50E 1 80E 




Ffpf <rk ^w c*tMft*r ww ifU^K ^?r 



2f*f i i i?m c*^ ij$fl> ^<t iiifviviMi) ^vfiaR?r 8of^r ^o W^ 

TJTSfTifR 

UW « £1^ ^#3" glfwTa" <[WH 8 o f^T vso fsrfifij 
«q^ ^RJ^ra" ^RT Tsrc?ra ^K 5 ^ (8o f^r ^ 8) W0 + (oo 
f^f3f& x 8) CTSW 

= i^o Wft> + \ W0 - i^ fflfc 

ssm ^# uWi ^ «Rf^o i tjwIx ^HlB-si ^t% ^rsra" c^f*f 
Wf i w^ Trt^t^" 5prc?ra ^m \ ^p&r 8^ ftWe' c*rft ^^^ ^w i 

Tg^lT^ TT5T?r = (\/$\ o W$ o OTW) + (^ ^T 8* Wfc o 

^tki^ um « ftfk ^F#?r glfw^ ^R*rK g-o f^lsr ^o ftf^ 
^ir^ w?ra ^r*t^t = (g-o f^r ^^r 8) fflfc + (vso 1^6- xg) 

- vs ^St $A fsrfSfg- | 
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flW^t^RPT 



f^Ster ^# ul<Ft?r *tf%w wtf$v i tjwR 4?r ^t%r ^to <rt ^<r 
^apjfK lyftfa w?ra c«rw « ^st $a fsrf^s- feirn wf® ^<r i 

?jwr ^N^ ^t% ^wr = (V5T o fsp5- o otw) - (o ^&r $a 

= ^Wt^T 8$T ^>V Wfi> I 

^Wt^ ^T lj$fl»? $K?k ^1% " 3 T5T5T ^Tt^CT ^Wt*T io ?t 8* f^# 
iSRK'RStsr 8?T vs\r ftf^" I 

^3^: ^f^T io^T 8^ f^& «SR?, ^Wt^T 8^t SV ftfSfl! I 

fiftf ^ i uw « PivBw^) ^rsjura" *rr<#7 * ^*Bt ^ fsrfsfg- 1 ut^ra- 

I^pBcsr ^t% ^T5r?r TjWfT w*i« era" c<if*r ^<r i 
^wt 5 ?, PivBwt) ^f% ?w?r 

= V^ >k8 ftf^ 
- Tt^r Jsfet 8 ftfil! 

wr<mr uw « f^pR w?ra ^rrsfai = * ^r «* W$ <rr ie^ 

i fsrf^e- >i^6ij-fi ^R's^n^ra" w^rr arf^rsrra" •^tr^Ni ^?r- (i/s) %§r i 
^s^\k is-^ W$ mot® ^twrtr" wv gtfasrra" *rr#r ^r (i 

*iG-V8)t^r 

= \sb-%Sr 

uW aTRrsrt ^>o fisfsr 15 1 f^T irN^" ^ <r?t glfwr<rfwi 
?jwr Pi$m<i gtftrsrr = s>o f^r + ov f^r = i^vf^r^ 
^^": P|\Bw-si ^1% ^OT ^T^T &5t 8 W$ 4<R PlvBw-d gifwr 



80 fsrf^g- = ^Vo W0 

^s^t?, ytro W$ mtM nt<^i gtf^srra" ^rN^r ^?r (i*^vo/8) 

ijlRwlii «m%> 1 ^# *n^?Rr ^t%r ^tsjtt ^^t^t io^"^rum ic f^M 
urn « 4<iifb<i ijifvinN tN% feo f^r ^ fsif^ps- - <b<\ Wt *$ - 

^^T?, uW ^a <Mlf6-si >ivj«<i '^T!#t= (^ fisfst x 8 f^faf& + (^ 
W$ x 8) CTCT^ 
= fc>C?,f^+ io8 (TR^S' 

=J»^ W$ + (i ftf^ + 88 (7R^^) = ^>^ fslt^ 88 OTW 
= i ^T tftf fs$$ 88 C>1W* 
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■&M wtlw ^ ^raf^s i ^?rR ut^ ^t%r ^m <mI1m era" 

<MlO>fl ^t%T ^TW Wt^T io$T l ?]WlX Wt^T io^Tsf ?n?f i ^p5T oo 
f5rf^88 (7TCW C^Tffl" WFa^r I 
^[Wfc ¥W ^t%T T5 T5TTT 

= io?r + i ^p&r ^ fsrf^fe- 88 ctww 

= ^T^T ii^t «v5 fsrf^ 88 (7R3^ 

^^:TJT¥l^^f%^TW^¥f s Tii^tOo1^f^88 (7R3^ I 

xN^glf^rr <t<t Wi *$ 1 

mt 

^wk alf^ftw ^#1" gtf^srr ^w i^e %1sr *ri%*r 1 

R^^Wft: ^ W^ C«tW ^WR Tj^ <jf?t%^ ^-tf%W C^T 

^si^lXH: f^^c^ft c«fw ^3f <rt iifwr <si^5 c^t^rr ~%p^ 



ttW^I^RPT 



f^^c^rn^ f^r (o), f^# (' ) « www (" ) ^t 

^<r an^j^ vsM" f^r ^^ fror ^m cw c«?fw iif^r cw *iw ct 

^*t? f^?T ^SiT OT<F « Tf^ef cw »tw f^» w ^xn^ft #0^1 

^t%T ^R¥: ^f% WtWW "?PW c^twt ^n?r ^5 ^R f^ -srNI^ 
^^ wfw ^T wf^- ^Ff^r ^3- ^^ (£) ^tw ^ ^^"v ^ ^n 
vil^c^s ^f 7 ? c^tt i^sr wr ^?r 1 ^w ^ ^ic»w ^t%r t3 t5ttt ^tt ^?r ^ 
^" ^w?r c$uf f^ii ^RiKr ^rsra" fg?r ^iT^?ri 

SfSlH TSlTr: £t^»J^ (Wtt CTt CWl¥ ■5T S 1T^ ? 1^ C^tWT ^tCT^" 

^t^^" f^r ^r ^t¥ f^ t^fspr ^?r 1 4t wut ^rsft^rfwa" ^ht ivo f^r 
glf^rfra^Tfw ^k^i^h ^?r 7p^<%f^ »iilH«ic*t<r ^1? fw ^si" « 

^%# 

< :! WP\ ii.fi-o 



15- 



fn^f^Rpr 



9km f&ufB 4H*te <RT 4^ * « « ^N?r an^" ^s?r *fN3 i 




6-5'N b 




%m wHli» if^? 
^. i isrk ii 



n. 



i 4<t?jii 
<*RX iii 
, ii 4<ix iii 



8 I <M$|V8 



gntUhi *,uic* wHlUn^Rrl^nr? 
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i i ist ^ «aRi? ?#nr °i*w« ^wit ^M ^?rf?r wv ?F© 
iiiM?r uW R^M«*?w 4ot c*ffcs i ?T^ ii?T?r ^twi" f^rH *i*m<j 

*T. ^fr"wcsKt<raHii|is^lii«i ^rMrtw i 

1". TJWf ^TO *T*ft" ^o ii^ i ftPfB 88 WW* ^T °1*M« ^Tsra" 

^r. 'i?t% ^tcm -sTTwr ^rat f<3t&i c*r wictt ^^ gtfarr f=Hrr 

^^s *f#'-i£l W"\U$ Cvftft smws T^S I 



(THE MOTION OF THE EARTH): 

^fffW (s^Q ^3" ^sTC^ I f%¥ R«8|W"Sl M^ ^T ^ £P#t^" ^?r C*T, 

•=5^%^ c^^" ^^" c^rf^" ^ <rax *jRfl^ ^w c^^" ^ra" ^k% i ^jf^ifl" 
«^ ^w c^w ^c^ CTtc? " s rr, f^sf ^pf ^r c^^^rra" ^-^ ^t^r ^?r 1 

"Ife^^ Wt 1 ^R% Wf<T^T tf^w Wtf^F t% (Diurnal Motion) 
rfRK ^tfe^T Ifto ^Tfw 1% (Annual Motion) WT 1 



^t^ t% (Diurnal Motion): 

»lf«ff|- ?tf%%r 1 ^w c^^" ^f f^st ^r^ ^r c^ra^^rra" %*\% 
^Rft *tf%^r c«?fw ^ ^^ W^ 1 ^5^^ ^ *rt^> wf^r ^?t 1 f^sf 

(^ ftf^pB- 8 (TfC^W ^N^, £ftTT ^8 ^p&r I i£l ^8 ^BfW ^¥^T %3W 
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(Solar day) <R?Ti ^fft ^T?r f^sf^" ^t?r f^T 4<HT?r «(1#f <F?rc^ i 
^R% voiiR.^ ?if%^ c^sf Ji^ibw c^r i 4^ <3ft%r wtf%<F «t% 
5tt%wr *^*r w^m <$\u$ i <5f«t% ^3?r « iit^r c^ra^s «q «t1%wr 

o i ^R% *t%?r ^tw ^l*r c<rc*r ^ipw ffw c«fw ^ f*rw wfwr 

<RI^ WT WlWT <jf5t% WfWT *t% ^»<r ^t% fTt I 
8 I ^f% g|f%fi> ^tW¥ Wt<T^T *t% gfiffil I 

^K wr c^® *ftra ct, ^?r ^tf ^^ ^T ^?r ^fft ^srcs i «q «t% 
^pm^ ^b^ 4<rf^r <rr ^8 ^r?r i ^i% c«iw ^5 is- c^# ftwifwBM 
^ ■sj^w ^r^t w^ i 4^s ^ c«tw ^w *tw ^8 ^p&r?r 'jt^w 
aM^t wr wr ^r i ^8 ^p6t?r <jft% t>Nfir4> ^p - wt^rc^" ^#sr w 
sf^« iFowc^ spiw^t ^r wprr?r tf^ c^¥ c<rf*r w ^t<r i ^rr ^»rw 
^^tt^tt^" i ^w, c^ptt *ittN^ wfcrr?r ck?t g^^nfr w *rp ^t i ^it 

^t% -srs^sM" #vs ^^ C^ra 5 ^f«f37?T f%g6T '5T 9 IT I C^lCTT 



tfw?rtoRPf 



8 i c^pt % x^ c«fw ^rw^r^ fa* t^^'r ^^?T (T^r ^rt?r ^ 
fiWl^S" ^?r <?r, ^^Rfr ^rf*^" c«p> ^ wfwr ^^^ ^T ^jRff?" wfwr 

csftrrPa" ^rr ^t% wfwr ^tfw ^l^:^ ^ i 

^ I ib-^i ^rPr ^Rlf% fwt% f^T (Foucault) cirHwi" ^rtepu 

^% wl^¥ tf%^" sfsfH ^ra^ i f%f^ ^^# ^# c^KT t^MW'Si 

i£l^# l^fwd ^5t C«lt^ ^^-lifwr f^§ tf%^» ^RlG CirT I ^T^s 

wN^wa" iit^^ £|Fo<jN^ *$ 1w *rar ^rf^ i ^ c«tw aw^© ^?r 

CT, Wft%^ tf%^" Wf ^1% *tf%^" C«?fW ^ WfWT ^^^1 

^tfr ^»H f^sf wfm blRfirW« ^^ i «q^ ^fa- ^tw ^f&H 
f^*tfh© 1w T(^T (7T5T ^1" OTS^" ^Tg" C«IW Ci^ft ^¥ ^i^ ^T *tf%^r 

C9p> ^ f^> ^g^ i ^f% f^gf ^R^f bi9fttc<i» ^us ?m ^rw ^8 
^p5T I < 5®^fa ^^ *tt^? 'Sf 1 ^ «fl?(M 'SJW ^?r c^r- ^5, #f ^^"° ^r^T 
^vsjiftr ^r^r ^ ^ fw c«?fw «tf%^r fww ^^ i ^f%« ^i<i^ c^k 

«ft¥ ^ I *IW*HS ^5^% W Sft^" Wf^, ^f 9 !?' Jfl^" f^?r ^ ^f^T ^% 

^f%^^r ^^t¥ ^nr 4 *zmft ^rttl^g t% wra' ^ cftw ^?r ^t i ^wr^ 
^ ^r^t ^^ ^r 9 ^ *it^ %3r ^f%rg^r ^s^ *t^ i<w^c^ ijtotw ^?r 

<S\^ v*ft ^5tW ^W ^TT ^?T ^^ T^ WtWfcT K^T Ct^T ^^T ^5tW W 

i i ft-mQi t^t: ^Nkig^r f^tfar ^o 1 ?!^ ^ht ^%^ «ilf^<t> 
?lf%f i£]^# "?J«T i wT^raT wff^, ^jRft ctK ^^° ^¥ f^f? c^t^T wfM 
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(s$ I ^p<T WlMlO® ^jRff WlMlfa^ ^?T I WfWT tf%^ WV *jR%" OTJ 
fw ^f ^TtWT WfW, CT fW ^f WlMlO® WPTtfw ^?T I vs^ft" $ 
WPTtfw ^T ^T^; f^T I ^IIWlR^a ^Pf ^5T 1w ^sifts, ^f% CT I 

f*p#r ^# f^tffa f^, (TPit^r ^p?r wptt c^Nrr ^T, CT f^ST 

^f% WRWra "W WPTtf^s 1w6T ^l*h<t>P 4<R «l«ti<Ht^ 
f^ST ^W f^ <lT WPTPF K^T WPf I "W fwfi *rtt% ^Tt¥l 
*WiM4 ^ftWTf «l1C«1lR>^ ^STTd "W 4?r<r ^P f^T ^?TI WfiTJ 
WPTtfw ^T ^fWfa W ^3TTt?T Wf ^FT ^tW ?rF© ^?T I i£|v»P 

i*^Bt?ri1ar^ri 

f^r <rr ®% ?tfar wr i ^sfK ^wsr <jf?t%5- ^wm <N& « 4<prcsf far I 

WT I C<Fft" 4<j# f^fpfg tts^ ^f% in^ftrw ?rFs, Wl«1w f^T ^¥ I 

*1% ^T wfw^f wf ^jfsfffa ct «r?*f «i«h<t>l'si c«p> mrf^s *ft^" w | 

^R^lM WlMlfo^ ^Wt C^fT^tTT OT ^T?J*f ^¥ files' I ^T3" W ^5R*t 

wPrtfw ^f?*f c«p> ^r?rf^8 ^iFs^vi ^f ^R^rtw ^kwp c*fKr?r <?r ! 
wf ^?r wt i 2\v\ov<\ 1%f^«r <$^ ct ^H ^rprr <?r*fas <W3?rr ^rr?r ! 

^aP> ^TT ^¥ ^T I WH ItiJH f^f^f *jp W ^WfT ^T WfM «TfW (7T j 
^^T ^ ^?T tj^ i^ST ^T 'srsilf^, WTS" 4 ^t^f f^ f%^#^ f^w 

i 3ffW c«fw ^.g- i^^ «r^r?*r *tw ^cm f%f ^ra" ^r^»fw *tf^» 
^?r i c*r ^rspt ^w»fw Iwf *tus <tt «f?*f c#f ^s ^?r i <$% &s$ ^t j 
lifwr 5j<!wt Fo*w>^iw *t^5 ^i^ ^^r" ^f«f3^r ^r^w^ ^?r i 
« i >ivuj(2|i^, csft?n^ ^»f&f ^ "^j2t^: wff%^ t%?r wr wfw 1 ? '*ffw 
■^?r i ^¥ wf ^^ ^ifgRK « ^r^gt^s^" fw iH^lw ^?r i 



ttW^I^RPT 



8 I W t#t: Wff%^ tf%^" "W ^TCM %fK ^^® ^R*tT ^¥ I 
<£[*$<$% ^p^sf WRWra Willi 3,8 ^^" i «NW ^ *R^" ^^ >feo 
^^" i ^T^tW fsff^ WNTS" fvif^dJ^ <bo ^^ i «f(W (7R^5 4^»ft<r 

" 3 Tsr?r tw ^^T ^?r i 

<t i sM^ « #^§^ ^*t?r «n^": wrf%^ 'tf^ wf wfcrr « ^w^ ,5 ii" 

«t% ^T «f1^W C^t^TT C^tWT ^T f^alWfl «IT^® ; ^PW ' S M*\M 1%f 

^jit^T ^t i wNTa" c^iwr ^n?r ^##ir <W5 ^w^^r >t<i^ ^ras-ertrr ^?r 

^tf^F «tf% (Annual Motion) 

i|^l<t>< ^w ^prfra" sf^sT^T ^wcsra wfw:^ 4?r '5Ta" 9 iw 

9 lQ*i| < -r ^^" I (TffaW^tT^sT *£R5^ ^TT ^f^ I (TftW^ft^fT Sll^ fif^ 

art^?T5 ^^r^r^- 9^?r ^w £fr!%=r ^^^ i ^ ^^ ^ 8 ^g^ 
^^^ wiwra ^m ?m ^jR% ^^# f^f^ w ^ra" ^^^ ^wa' 

bNf^TW IP" WfW I *ff%3T c«fw ^ f^¥ ^f«t% 4 ^tfesHw ^tfeR 1 ^ 

t% ^T ^tfw *t% <iw i ftw ww ^i^^" ^w fifif^r <F?rus 
^f% ^Tsnr ^rw ^^e f^r <? ^p&r sv fsrf*# 8^ ctct^ i w ^T5rc?r 
^f% ^OT bNfirW ^1^^" IP" WfW CT 3TSIWHW ^TT ^5T ^^ 

^f% <W1^ "rfH^ J5^) C^# Vo W fi-i ^fWff V^^ 

R^wlfwUN i <rtfw ^ifw ^tw c^"^r £t% ^r%?r ±,o<b,ybo f^wl^N ^NH 
^fff £tf% WWW tfo R>wlfv|l5N c^n ^w aFrfsFT ^ra" I «q^ I^ww 

^W iH^^t?- £[^"1" ^v^^ ^f% v8M f^T 5" ^T 8V fs[^6" 8^ 
WW* 5^[C?ra fiPlW 1 ? ^5T I f%¥ vs^fi- f^?T (?ffa^ tW ^1T ^?T I "5T5" 
^d" Jivitil-sl ^5% ^¥ 2fT?T ^8 ^P&T ^T ^^f^T I £t% 8 ^3" ^¥^T 

<rt%?r tv^rafw ^f ^^ ^^^ fa«T tw ^iT ^?r i ot ^5" c^g 5 n# ■5fi 7 r 
^v %?ra" lR<jC^s ^ f^T wf ^?r i 4^ ^w ^m ^T Leap 
Year ^?T I ^^ v^ f^?T ^5T i 
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i I t^tfeuSPr "^%: ^1% ^ftW *t%?T WT 4^ ^TO?T ^f% 
f^f%^ Wf f^TtfiW frft#?r ^=T ^% W «ltW I 4?T WT 4<Ft 

^WTsj^ <\^(.<\<\ Rfc^ >|vic^ firtsiltei'si ^t^m vsNvsvij ^?r I 

^T ^%f*lr ^S.tf IMt ^81" ^WTSpt ^fK WfJiiHf^ ^w ^T^»fW 

*®s i uq ^r?r ^s?r c^rt< ^#sr f^w JKaw c#r Hn& <$tu$ 4<ix 
i#K c^rr^ ^ c«fw >t<i<:i>cii c<rf*r ^ «itw i <?t ^rcfl" ^ ^rsra" %^?r 
c^Tt^^f^rfrrwr « ^t'WgT c<rf*r w «itw i ^?r cfMtw ^ic*r ^r 

c^ft^nr, ^ fiftw ^W" ^m *mf® (Summer Solstice) ^T i 

^ f^T ^ &m « T#SFt cw C$U$ ^TH ip" ^R^T <FC?T I 4$ ij$ f^T 

^R% m$ fw§ ^wr (i* ^&r far « i^ ^r ?rF») ^?r i c^r 
^f% ^rs f^jtfsr ^r^rR ^?r wfww f^R (Equinox) <i*rr ^?t i 
^iC*r *# ^?T cfMw ^?r *RWK, ^it ^ f^w <p^ t^p- (Vernal 
Equinox) WT i ^>C*f (7R?^w ^m cfMw *Rsa*H i ^>C*f 
OTWJ^mw ^lt ^TT ^?T *T(^f R?R (Autumn Equinox) I 

w«r %(.w< ^«r c^rr^ ?rcR?r f^¥ -wwii c#t fw «*rtt<F ^it ^ 
f^r ~^w c t cfMtw ffw^r f^r 4<r fij^w ?rFs ^?r i wr jwn? ?r 
>iflMHlt»Ul c*R %rf¥ c*ft^R, 4W fPK ^r?PTl^" (Winter Solstice) 

<r?t 1 ^ ^fsjrr ^#if ^vs.s- feft pff^=r ^w|-?j*r ^Nk vi^^i^ ^^g- 

i 1 •i'^M'si ^srMTs" 'tf^': ^t%r wfwr t% wf^raT c^w «i^<i <wo© 
*t# ^rr, c^# ^»^ ^^s 9f|f% ^rr tfe^r 1% ^r ^tfw 1% 1 f%¥ 
ww ftf^" ^iw ^at^w ^n^w 15 c«fw ifwr fr^wsT^Tt^ ^r^k 



tfw?rtoRPf 



^ I , ^R s W ^TCW *l9<ll^» «R^K: ^CM f^f%^ ^T5KR ^w f^f%^ 

^RX(w c^lT ^rtrr 1 ^ic»r ^ « ^>c*f ct^^?- ^w f^ ^ fw c«?fw 
Wv§ ~$m fP^r f^ ^^ c^» ci^rr ^rr?r 1 ^ic*r ^r ^w >i<ici>w 

(TNT ^rtrr 1 ^?*r ^r q$w ^c*t %wm< ^iw ^m ff^rtl^fT wr^rf^" 

-^iT?^ ^T «tW ' 5 K I T ^?T ^ C^T ^81" f^W ^ra" ^IT^ I ^OT ^ 

^^i%s[% wr^rf^- «tf^ ^rr ^?r ^# ^it?pt 1 
« 1 Ht%^" alc^ *l9t*W fc t *lf^: ^fk:^ ^rf^Tw ^ffT c«lw dNT c^t^ 
^t^t ^ ^w ^If^g^r^ ^r^ ^fft *£R# ate; ^jwlx ^^« *fH3R«r 
1% <iT ^ifw t% ^?rc^ 1 

<? 1 vi^i^^sf: ^% ^Rt?r < 5^ftT t^ ^!, ^5 ^^ i 5 "^ ^^ W I ^ 
^etf^ ^T^:^ ^#a" ■sj^nr ^^ra" <2f»tw ^f% ?rcR?r ¥Rf^ irc^ i 

^ *iR<ivo«i (Change of Seasons): 

vsT^rf^R 'fNW ^3^- ?M ^w '5T#' ^»f^T ^T ^1T ^5T I 

up sjf^fl> «ftw ^^tt ^ ^rr ^?r ^'s^ ^t- ^hr^T, *f^^T, 

i I ^7^" ^otc*t?r ^it^w 1 

^ I <jf«t% C^T, ^It <jf5t% C^NT« ^5#IT ^W»fW 1^5 WRR C^NT« 

ft#^HR *ro? 1 wr ^T^WgR *fH% ^^ ^ *ite<if^© ^?r 1 

^t% i^f 4^wRr ^?r 1 ^t^" ^T^wgR ^rN^x ^?r, ^it %>" *ril^5 
^?r 1 
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8 i fim ^^s^i? ?m ^f% cwra^rr m>.<? feft c<fw 4<^ f^ 
fa#<nft ^?r i w c*tM< ^K ^w f^¥ %¥ «lt^s- \sH ^mM ^ft" 

C#T ^ 4<R ^ Ct^T ^sfWtol <M ^ST, WT ^ lQ<J^I V|d5 | 

^,vo,G-i,v^ iWilfwGH i ^ ^i^3?r c<re^" <rr c*f(<fr?t C*W\pfc) 



^^35: ^f% ^Tf5t<Ftf" WF ^W ifepH <RRTs <FsRTs wt^Ttfw 

i*rr c^w v%\ ^tfl^r ^"sr 4<f ^rgtw c^fkr?r c^rtw ^5 c*?r^ ^f% 

i^->l<ICI>G <F5T sfttfF I 4 *j^ i8 C^# fcfr *P*F \rS ^[WTsT G-oo 
fi»Mlf»KGH 1 4W <}fa% ^g^r ^R^K (Perihelion) tot 1 4 
^R^T ^f% OHt-W'ftfl' W»W <I%M f^W C^T «ttW I 

^w?r ^w 1^" *re" *iw ^wk sftw ^t, <i^3 ^tos <pi^3 <fct i esprit 
■srfpra" «trT5T 1w \5j<T5, i*rr c«H<f 8^T ^rlt ^5 c$u$ «jfs|% *j?n? sftw 

•Wbtil C#T, is- C^# i *P*F *o ^fWff G-00 R>WlIv|l5N l 4W ^R% 
«r*pj^ \5R^r (Aphelion) ^T I 

wt^srt wtf%, *}ft%r ^?r c^sf <rw 4<f <rRr ^#?r ^fatfl wfw 1 
^w f^¥ c^t «itw ^^- ^f c^rf^w c^f»r «rsj*t ^cw wfM *t^5 1 

^s ?ftW 4 <R ^® C^ ^s Sft^ 1 fppr ^w ^T ^f C*1MW ^5 IWT 

c^f*!^^ *n^ *fus 1 ^t^s" ^^ ^8^; ^QTiti fil^" ^wir Tfrr 1 ^$ ^sf 

^?T "5T^"^ftC*f^" <|IV,W ^8$ ^^" I ^s C^ ^QTfll ^T^:^ f^f ^TSts^" 



ttW^I^RPT 



%tw ^ra" 1 ^ ^tsttt ^^ c^rf^^ IH^t i ^ff^f cfHTw ^ ^rsra" 
ft*|#\a ^f^t %fW ^3- 1 ^ irsra- ^ c«fW c^t «rwa" ^i^:^ 4 
c^n^:^ ^5 ^r ^rsra" ^?r Iwf c^ 1 -?p^t f^r c^ ^^ ^® w ^r 1 
f^r ^ «tw ^»^ ^a ^?r, w& vt*\ fafawtt ^m v\ ^sr ^?r ^rtrr 1 

c^ief ^<s *i? c«fw &m clHt^ %7ra" bi<r ^rc^ «ltw, ?R®? ^f<r 
csfw TTtrr 1 ^w f^w c^t «IW ^f c^r^ ^f^^r *^*f uri^s ^ 

C«fW ^ ^£3" OT^© 5ft^> 4"^ Tff^f C^W ^5f«t3«T ^ ^ra - «rw ^r^K 

c«fw ^#a" f^s- igrspef c^f^- ?r^ ^f^ Ti%cr c^ra^ ^rsM ^#a" f^ 

^1" C^« s|t<F 1 -Jp^r ^? CtMW^" ^T^WgT ^RK ^^® «ltW i£i^ 
*f^-^T «£R^ lif^r c^Tf^:^ 5RWK 1 ^c*f (7r:^w ^jR% $e\<\\Q\ 

wr^raT wff^ ^c*r ct^vw *t¥ ^^ c^rr^ ^#a" fw c^r^- «?n^ 1 

■5JW ^?T C^T, ^5 <[f% £t%f^T 4^ ^C^ Tff^f f^w ^R^" ?NM. I ^ICT^ 

^g- iTf^c|T?pT wr 1 ff^r c^^ wl; ?rc<?r f^#^ff ^» «it^s- pff^cr 

*r^" ^^ef *rt?r 4<r ^##ir ^^- Tgrd%^s st^sR^ ^r^ i ^^® ^^ 
c^tR;^ ^r^wgT ^tw® ^TR^ 1 ^^c»r %wm< ^sife<r ^jR% ^^ ot^ 
^wa" >t<ici>w ^t^tfl wR^r 1 ^ f^" lif^r c^tR;^ >i<ici>w <p& f^r^r 1 

^r^wgt >t<ici>w c^f*r ^?r 1 Tt^fwsR^- ^ Tfsra- ^f c^tr;^ ^r^wgr 
>t<ici>cii ^r «tt^5- 1 ^^c*r Iwra? <j#it c^s ■sn^r i^f^r c^tR;^ 
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^sr c^tt^m:^ rfsus «ft^, t#ft cfHtw w^us «ftw i *ic*f ^ ^w 
^f«t% w Pm-siiQi rjtr ^?r i uq %r R5 r*r <r*tr «i^ *iwttR 

R^°f (R?T I 4 f^TC^ <PW f^" <FTt ^?T I 4 ^T5T5T ^SR CfHKR <l>t^<^K 

<nfw «tf^ : ^tft 4<i# fitfpfg *w 7RR?r ^rr?r* <rw 4<hR <tR3^R 
<f*r i ^1% ^ tf%w <ftt ^?r Rtfw *tf% i Rtfw «tf^ wt f^il^ra 

^: ^mngR *tr#i ^rrkr ?m <i^w ^Rfi> ^n?r «r*r w ^?r^ i 

4 2jFafi> «NW i£R# ^ <ftT ^¥ I %>" ^RfiMfa^T, *RWlR, 
*ftwtR « ^^PfWtR I 

*r^ «t^N^r: eRR® ^mt^R *rr*ft<FR ^tch ^ *iRf^» ^?r i rw 
v\z*r *fH%, <3ft% cntR ^wr, <5R% wr^t twffw ^rct ^ 
<tR<ifw^?r i 

^^ « ^T*I*R: Wl^illlk iRt C^lTR* vJRt ^1R*T ^fft RJ C«IW >1<K.I>«I 
^T *jRC? ^»R^R ^CW, ^jftfR i£$ «l<lt(HW ^R <R?T I WRR ^Tlt 

rk?r iir c«?f^ 8^r ^if^r ^5 c«fw ^^ftfr *Rm?i <Rf*r *ru? w^r 
wt ^fft c^ ^rr% ^^" ^" ^sra" ^^ ^ r5r ^rfi^^Tr i ^R% 

R^<IW^ ^T t£R^ ^f% ^^^R^ WM3 (M°R> ^R 5 ^ ^.fl- Mt I 

<$<[ "¥^t ^f% ^w ctM^ ^r ' 5 '1 CT ' ^3^ ^^ ^^° t^ 3 wa' TtPf 
^wa' f%*tfW f^ c^r «?rt^ i ^8?r <^r^ "?rK ^wa" 1w c^r «lt^ 
^^ ^^f% ^^ cw?r ^r^*f IH^t i itr^r *o ^©tf^r ^t^ ^r 5 ^ 



^i C*f ^ ^ KighaW "s^s WUfWYi ^^ ("^ *t%) ^^ ^R^K 

I <fc3" iiRK CTf^r f^r ^w ^?r i ^ic*r ^r ^ c«rw 4 «r^r iw<i^h 
^u® «ft^> i£rx ^\s c*f (tr:^w ^5 ^trm R^w^ ^ra - ^r^h 
! <ra" i '?r«R ^s^ cnt^n:^ IN^r ^^r ^«t c^rn:^ %©^r 4 <r ^pr | 

lif^f C^tM^ ^RR% fw ^'R CT^t^T It^R^T ^K ^^ CfNtwj 
%sr^t i fWTO3? ^^ ^Iflcr 'srsiTf^ TT%°t cfMtw ^R KighaW 
-sps w^I^s^SRa (^Rf m^%) ^^ ^^ «R^T ^f «f<fK ^R ^.^ 
%fr *ffsR ^m^*R ^R3^W ^^R 'tl^l^lW Iwt CPT5T i^RX C 3 ^ f^T 

^*R ^R^H ^R ^«T ^«R f^T-^1% ^Wt 7 ? ^?T ^>R^ ^Tt ^ | 

ji^f(Moon) 

tiiT ^f$t% ^^mg ^9]-^ 4<ix ^^ ^r^ ^t^r ^^ -s^o ^t% 

lUf^o I ^^Mr ^RR WR^R tR ^5RR^ C^ I #KW RTf^T 2TR ^i^o 
■srf^T ^<K ' ! jRfR ^JtPR £TR ifl^-^fW I ^ ^R^T "=5^% 1W I 
vsf^R fiTR ^^»tn I f%§" W <jf5|% R^t% ^»t^R <q*m*\ I ^^fft C«tW ! 
tfcPR ?tW ij^ ^,^V,ooo '5#=T I ^ ^fl" (j^? >SRT ^!R% C5W | 

^tr^it ^K c^ ^t« wN^r f%¥ f[ «rn?rR tRc^ wrr ^rR^*f I 

Rf%^ ^T5RR Rf%^ ^RmR (7KT ^R I ^Wt 1^ <Ffc$?T ^P©, ^Wt C^tH j 
3f*ttf*r *?THR 'sps WRR ^^RT (^Ktt ^R ^t I tR %R ^%T ^® ¥wt 

%r^ i #n?R <[fw M^r ^f&R nw c^f& (r^tr «iw<^ «tr^ i ftu^ 
^m wf f%¥ csrtfst; ^rpr r?t i ■sj#a' ^ffR crr ^ ^s^ ^a 5 ^ ! 
tj^m, nr«R ^^r sfH% « *f^% i tt^R (R f*^i ^tim %r ^^s 

¥WT ^R ^W^ CTR« ^R RC^SR R?T I ^7R% ^t^ C«fW *TR ^Rt I 

«n^n^s ^iwiRsvo w tR ^rrsm^R ^t^ f^» fwr ^?r i 

tpf ^f% ^RR^ £TR ^rf^ RpsM fw 4<RR IP" WRR I ^ j 
^RR* tRRS" ' f TN#^ ^1R (Periodic time) <1M i ^r^frs, stfvm #R I 
^rR?R?«f 2TR *v8° tR RW (R^R l ^ (R^t ^R^o IRC^ i£Rj *$ CSff^TT 
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c«P> wfa 4i> *£f osff^tt *lw cit^© ttw?r fifli it^ ^ifapf f^r ^n | 
Wi ^ ^rrra ^#*r far J^ra^ wr 4<f ^n^ "srf^T i 

#Pl ^ft^T <fl- bl^l*! *ptf?T ^TPT ^RT^WsP <5R%I 
t>HftW> 4^1(1 ^P" WT 3 ^© tfWf CI ^rsjTT «TP ^>1t<t>§ ^T^T^f IS=T I 

(frBt ^rrifi^ ^' wsrrwt <rr *f -^ wpm ijIw wrr " 3 T5r?r^t^T i 
www tr" *ifti w^&h i«rr- cinr, *ftf, wf^r, ^? *rc$ <*$ ^ j 

^PlI %Tp Hl> IRTT ^ I ItlST "Bl^srf^T ClK <FsTC?T W?8 T%*T 4<F ¥f^ 

W ^r i 4 ^^7ra %ti f^" cfl^t i *r*fri w^sT®^ st^iTcra 
%rp ^3ifi ^tiP arcw^ i^ c^r iwi cri am ^^tti far ^>ci I 
f»i%?r wpr i ^it «q i^?r c^r citiT <®?f ^r *nwwsi w ^©n 4ft?" I 
t^r ww c?mt <®?f ^ci i 4^»Pr <kw w tra (wft ip *ftwpra 
ciw *1wfPt &m c?p i 4i <iw ~$m> <jR% ^ti fif%^ *f^i I 
^#^T ^1 ^Ws!" bMftt<t> ^5^% WRWI? Wf 4<T«, uqrBT l^ ^i><h^ 
fa?T, CI*TP #Pl iPff ^T *Jff ^1 ^G-8 fa?T I \©lt OO W *P ClW I 
Willi fW WW?" MI %CI WPT I 

CSp^ 47?P I #Pl Wtl <W&T IW t^f*f§I ^5^, fftW 4^ CR^t 

Wt^raT <l^w<) *H 1^1 *ftl wf wN% I <[l £pl Cl=TtI« ^^ ur^m I 
^TO> I #1 f% ^©T^C«T ^©tl WCT 5 ? ^fl ~^K% ^Tt? lf*f ^TN3 ^^©t ^Q 

wi^t #Pi Pttfo ^n w<*i$ <w ■srfpn ^*u ci^^ c^i^r i ^w, 

^^ST C^T <R£<F ■#" ^sB WCT 5 !" bNfirW (St&$ ^ ^C¥ ^l^SPT 

^liw^^" yd f^ ^%?r c^rr ^?r wr c^r ^t c^r ^^?r f%f^ i^n 

^^Kl ^^ ^S V^t^" I ^^ iR ^"SFT ^5T, #f ^TsT WCT 5 ! ydf^^S 
^ o£R5^ ^m ^W$ ^t^T (TNT ItW ttW (£R5^ tw 'R' TSRT *$$fift \ 
f^¥ ClTaTCTT ^Tt^^C^: l WT'TCST ^^s ^It 1 tfiT ^Tl WCT 5 ! ^df^ 
(7PT5TI ^^Kl ^^ f^ CT ^^t "3T5TC5T CT ^1% bNf^W'Sl ^^^W« 
^^Kl IP" WT 3 ^ I ^It T^SRf tTCW i£R5^ ffiC¥ WTs^TCiNfll 

trcw f^r « K% < 5R% am is f^m ^fK i w<K wTsrfwi is far ! 
trcw ^^f^r (£R^ <jf5t% is ?r% trcw ^^Kfe tstH" i "^^r ci is 

T%T ttWI ^^SW f^T ?ITW ^^ «TW? ^?T £|T?r i^o° CT: W«fK £fF8 



trcw ^tpt ci ^tM ^im ttM" (tht ki ctst^tt ^t^t f%? «®m ^c^ | 
tfd" w^f^n ^g^rfiT it ^^ «t%ci c^rc^ i tfwi ci wcw wrwr I 

Cif^Tt" C^PlTCT"^ ^^ ww> C^ IW ^® WW i wtwff^r ■sj^T'fTnH I 

^^^rfM-ii £N*r ^fffn ■srrgiw %i trcr ^^ ^i?, ttwi ^^n ip j 

ClWtl OT ^TSJI ^TtHiblH^r %W '5T^" i|fvbSc«1 (%*^ I^N^) <KI I 
^fWI tTCW ^tl ftPf IC^p 1^ ^fl ^C«1C^H I "?PW tlWI W^H T^ I 

^■srf^s »ifvfft c^ cyw *rr c^Pr« ^r%® wTwr ""fs cnfit i tfwi 
fiT^rsr ci ■srr^i ■^ttc^h' f%f^ ^cwt wTcsrfwn ■sj^t^tIT %r wr^"^ «q^ I 
\tr?r ^t^irlT ^^r w^f^r i C3##r ■5^w c r wf%iPi tf^tw ^^ ! 
«iR*iifi% f^r-i<5^<5 ^t^n c^i c*r ^nt i 

trcw Pfd ifsus %i %w ifiis- "sjTgft^- ^Rj^^r ^r i ifsus 
^p #ar ^fT'tr ci^r % <i>wc^ ^^ ^Twi ci*r ^M (m?Wz wti I 
vm WsFF %^» §d ITCS^T T%T WflPT i ^it tpi ^^n tf^® fer ! 

^R^W £iTl ^XWa 5 ! '51^" fp fp eTff^CI WRT5" ^C^, Hl> C^PT j 
! I>W ^C^ tpl WT^lT *f% ^fftl WTlClI CRI ^ICH^ ^T; ^Tar W j 

vsTc^ti ^ ^r^r i c<fk ^^st *nvi? if^- tpi ^»i? fro ciir ^r wa 
^^«rpi cri sftrr ^i ^ ci% ^jci f^P ^rsci i ^^sr *fN^w ^^f^ j 
|ro f^s sfTir ^rs^ ci% ^FsTi %d IP i iPT c^fw ^^ST ^iw^w ! 
tpi %i c^Pr ^ti «^r ^ci ^'CT^fw i 

tp C^PT WPT ^I^T 'sjwfl fi?ftl (THT IP I ^'^T '*rt^I I 

^M^tf^ "#tfwr ^^rr "^rc^ ^r««rF ^^5®^ ^5^ in^^wsi ^^rr ^f^^s^; -street ! 

j ^\ 1 ^ht ^c^, wTwr ci ^IT it% ct ^IT if^Pr ^i^ST ^^^ ^tt ^ci | 

*£R^ OT ^^ % I^PI ftftl WW© 1^- 1 ^^ ^TsraT «^© »ft^ I 
fW tpl ^^H C^T iT^it CTt, ^©IT?, *l^^*t I^T ^m f^§ I 
(?#; 1 \slt f&^H ^I^T« C^ ^^© ^fTC^TT 1 frcw ^*tt ^©1t 1w j 

%<n©Ti (7f?rp ^'^fc^ ■srr^rp <NT<rF©t ^^m ci^n ^©^wi 
^pt ^rrir^r ^^^ ^r 1 
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^5*£fccf (Eclipse) 

C^T C<FK "3T5T5T (TNT ^t?T ^Tt<Ftt*f?r ^#tW %3 %% 4 <F ^T?fT S$t$ (M^ 

c^M i fwc^ ^ftM fwp w ^rtw i ^t viB*iim> wt^r <if% ^35 aj^r 

(Solar Eclipse)) 



A solar eclipse 




Cane nrtfloon h s peiimuhrn 



<*rfft "tm ifrrc^e c^h c^r sstf 1 ^ ?rfcs ^r ^^#t ^r?rr cuw cwr 
4^\ •tea' ^rKtf ^t c<ifk?r ^rfpr, ^r wtsraT ^tw ^#r ^ sj^r 
(Lunar Eclipse) 




I aj^r 1 ^rt^f ^^ftor CTtw^R^ wWt c^tt ^rt?r ^^ aj^pfa ^rft; I 

«ftf ^5Hf5T ^W sW 1 sf^fr <rTT <RFa ct^T ^fW ifrf R»«IW <jft%!" j 
bl-dftw (Xf^ i£RK R>«lt<l OSff^TT «|i||<l>ljr ^T CT6T WW iiWRT 1 ^^" 

^so ttw^ ct m^ f»fr ^wa' fww cwfwt CT^r ^rtf%^ ^?r 1 %§- 
^t% 1w cwfa m^ f*fr 4wr *wm w «rtw i ^®?tr wtwr ! 
CTftet ftw ci^^s *ti^rti ^r ^rar ^#r ttwf ^retwh wt<mr 
^s ^© tfir ^R ttw^" c*r w;fa fw •jR% ftw cwfcrr <*nw <?r I 
f^#r ^w wfMtrr wfMtfw ^?r iirx wrwr c^t *m\$ w$ *$ ^rt?r 

fH (FNffa •tR 1 

■srt^n^T «3w ^n^Tt^ ^rsra" <jf«tfl" «rtw #r wti' ^wa' ■srHNtw 1 ^rt^t i 
wlf% w, «Rt^uti ^wl: ^5 ^^ ^?r ^1? Twt^Tt^" ^tsttt ^?r ^w fif^r 1 

^^ af*t ~$jm tnr <jf«t% ^Rt?r c^*f c^fs - , ^w tK wRd' f% 
j ^c?r ^ cuw c^^t? ^«rf^r f^ 1 fw fttw ^ (^fK c^rw^ 
f^t^st) c*r ^3^ ^T • ! jkii x fw cuw c¥^t ^« o©t f^ 1 fPr c$$ ^t 

c«tc^ ^R7i^ ^" 1 ^ wt^W «W^ ^5 ^ft?r c^ #f 5C?ra^ ^rt?f^T 
^tft c«^ ci^st «tt?r tfl^ ^?t ^?r 1 ^s^\k c^ #r ^twt ^wt I 
eW^ ^w cuw c^Ff^s »ttw, c^r ^n^ ■#" ^m ^rt^s^ ^sK 
^^^" •ftra 1 • ! 5f«tft c<?tw ttw ^1^° ^c<% t^ ' 5 rf^ ^rW ^#<r^r w 1 
^ ^wt £ftw ^r ^# c^?r ^iKr 4^ c^f& 'sjw ^© *ft^, ^ | 
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OJUF C¥W ^T ^T *$ af^f WtsT *T«R WKf*f<F (M^ C¥W ^T ^¥ 
af^t I ^ af^R "3T5T5T *}Rft «TfW ^W <*RX TJtWiT ^TRNW I ^T *}Rft, 

^5 « ^ 4^; ^w\ c^lw <*rfw l ^T *jfs|%" ^t¥t tfWf ^r ^fro i 
^(nt ^R ^t^" tm^ ck<f c¥w ^r ^?r ^^fet^r, wt?r wKf*t<F 
ttn^t ^?r wKf*t<F aj^r i ^ st^r ttsrt tj% i% *}ft% ^r?rr tfwi" 
^r?r *ts&, fw ^it wt ^ st^t ^w #tw?r ^fnT ^#?r ^r *iw f% 
^w «i5h<M'Si ^t<T cwr? 7ft, ^T '^rr i ^ust ?ft wfcrfa ^?r i ^<flx 
^w?r ^jwtsr ^s?rt^ c^r eftlt wfw ^Tl" i «$ ifrf *$*$% 4<ix ^w?r 

^^g- eff% TTsrr^rf^" ^T5T?r (^T ^tft ^ ^i^"?. #t^fa" "srW^m^r wf^r ^©^" «rf% 
<oT ! ii#t t 5 ^ (?tm 1 ■siw^t «iw wt?r 4<f ^ra^r c*r*iw «iw 

C^ot iff^ ^ssft *RT 1 af^cff ^Sf^TJ ^5, ^ « ^5^^ Wt^TC^" ^tt 4^ 

3^n^«mr <rt i^rc^n? ^ ^t^ifl 1 ^ ^^ ^s? <3M%r <ww 

WR tfWf ^FtsT 4^1; WT (?#;, £|T?r ^ fefjt C^Tf 7 ? ^f^R Wfc^ I 

c^« ^itra- c<fr wW -$ja 7ft 1 4<i%ft<r ttw^- ^ ^iiii<i>]jr?r ^w 
■stt ck^« «rt 9 H' »w k«t c^® ^rfra" 1 ^ft; ^w ^i^N>ur?r ^5 aj^r ^?r 

fitf^ft af^cf ®w ~$$ wltPt^ %ttw, ^l^"^ <J«f ^p5^S tf^, C»W ^W 

«im^ *ft^" ^"^ *Jff « wT?,f*f^ f^r ^i^ST '^af^:^ >t<iti>w c^t 
f^fc><t>M v ^T sv fsi^fS- w$ *ft^" 1 c^# ^^# ^ ^5 af^cf >i<iti>tii 
c^% ~$m wr^ ^p&r ^ii^us *n^ 1 wr wtt^tt wfwit ^ra" c<r% 



ttW^I^RPT 



^ra" c^# *j<itt>tii c^% -^r ^5T af^cf sps «ft^" 1 ^^ "STC^rr ^?r '5r#T 
^5 af^^T « f%5#t '^af^=r (^5f?NT 4f^5T ^ af^=r ^c^ ^1 w T^ ^£<r 
^5 af^^r 1) ^ffs, c^r ^^" ■^af^^r ^rt ^® *ltra 1 

&l(.nti "^T o- tfir ^5^% fws^r *t%w% ^^"° ^®t ^jR% ^*ft^f 
^3^ ^?T 4W wtsrat ^af^; ^#r 1 7R^?r wfM tfwi" ^^ ^Iwt ttf 

Wf^Tffw ^?T I ttW¥ tW^ C^T WfM (?#; I tfW^" «I|W|R>V8 ^-»r 

*lfvf% c«fw W5s> (?Nt ^rfw ctST l^o? ^c^ ^jRfN" 'st^ 9 ^ tfir vsTs" 

^^'R^ C^NT?T ^R^T ^^^ I tfiT C^IC^ ^jRfk b^TW ^^# 
WW ^^ ^It ff^" fta" ^st?T «R^H?^S f^f% »|R<|V8H ^B^ >£ftK 

(p\ ^t^r f^f%^ ^^wa" «iiwiR>vo «f<*t cf^r ^rt¥ 1 wrwr ^^ ttw^ 

(Tit f^f/ ^llMlR^s WFfa Wf^TfMt ^^Wt I 

*$M w\t\& tw wfw 1 tfr, ^rft « ^# ■srwiw «?rtw 1 ^ 
^RXt?r tfwf «ish<t>N «r<*t *jf«t% W& 1 "?pw ^fft c«fw ftofsr c^M" 
«ilwR>v8 «f?*f cii^s 7ft *rt?rt?r ^^t wt^w tfir c^ft ^rfw ^rt 1 ^s 

tfpf, ^ ^1^ ^jR% ^Msttf% ^TSH ^f 1%^[ 2)^«|W R^WftT 

csteF ttw « ^^ c^t^ ip^? f^f%^5ta" ^t^cf ^#a" wfM •'^fSfftos- 
wws" *w tfwt*rt ^?r Ttfwtrr 7ft 1 tfpf ^t ^t^t?r «imsr wUiw 
«rotwt wm ^^ «q^ ^R^T?r tfir, ^5 cvst^ta" ^rw tw w^ ^rfw 1 ^s 

wt^tn?^%' i if^^"^«i^(?H^s ^m^tTfti 

W^':' 5 ^" b\(MH ^•t? ' 5 lfw WfcTfa f%f «T5?t ' ! 5^fft C«fW 4^5T 

"?j#ra" ^s (tkt Tftw 1 c<r%r ^t^t «ilwlR>^ ^f?*tt ^#?r f^¥ c«fw 

^ «i<j^iw c*ft^®"^T^ «ftrr (7n?rr tf^^r^*rn?Mt«i<J3i*i 
SlcirsivB*!? *if^» wf^rta" f^ «r^k*t ^fft c«?fw (TNT ^rfw 1 ^ «i^ 

^Tt^Ta" ^TSBT #tTT" -5q-f^rt^ ^"tC^" «?lt^T^" I 

c^rr ^rfw 1 ^ica-si ^rsra" oq^ #r '^rNw ^f^ c«tw (R*r ^iPi^Ui -^ 
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IWf «R^tw? ^u ^#?r *rw wR^ffa srfrr ^p^f ^rs,"»tt <! ^ffr c«tw 

<ff ^ ^f?r ^<r 1 ^rt^ ^t^rr «jtf csff^rt <if% 1 4*rp ^*ix c*r, 
%<r^pit c*^ tt^s ?pV c^tf^ 533^ Rfoj^Rr ^u ^p?r wfMt 
tfw c^tt^r »w *}ft% <rr*rt w %?r?r ^r 1 4^R/t <jft% t>iQftw> 



tt^w ^tfw £F#k ^n^r i^-^> «m^im<i w 9m *\fc><*w wfa i^ 



?P %% w$sft® w tt^ratrr «rctwfa fww c^fkm 1 ^->wjm-si ct c^t 



fN^o i%r <ff ^f^r *f? ^rWa" (WIT ^rtrr ^trai *tf <fNT tff ^rwra" 1 

4*IH C<?R^ Wt^fl" TfT <pR^" *f# ^T ^5^- 

^Wlwr (Zero moon) ft^^PffTSTfai 

tm tfir(Crescent moon)-^^ *l?r f%l sprora ^^T ^*fJ^T 1 

I5ttw em ^s (First Quarter)- ^fRR iftfe 'e^ff© Witflsr 
*(W 1 

^pfsrr (Full moon) ?rt?rr?rtf^ iffwfa 

tfcw ^#?r *Ito (Third Quarter)- fftTsrH w?rtfe *l?r, 

W5TfWT?r ^t"m\^ *#$ ^¥<2W tfir (Waning crescent moon)- 

(zeroMoon)- fir ^PffX 1 



The Phases of the Moon 



Last 



Waning 
Crescent 



Waning 
Gibbous 



) 

Waxing 
Crescent 



First 
Quarter 



Waxing 
Gibbous 



4*>*k*i<j %^ ^tMMT?r ^ftsraT ^rr os?wfc ^t ^b?, (tr^; ^f% 

^^WlT ^H ^F*!^ ^R?f fcfc.G- %ft C^T ^^" i£R# ^t^st^ w 
?P?r b-^fw ^^ WT ^^fft C«t^ #R?f?r 3^ TftTsrH ^s^rfBT to 

?P ^^r-^w ^tcit ^r^" «Mw 1 ^^s, cwNtsr t% ^c?r #1 <jfsf%" 
b^Pfw ^tS" WW ^HVoW^ ^rsra" <5ftfl" c«fw ^t^T t% WTff%^» 

^Nrr ^»wt^ ^^# ^5^, (i) ^os||?rK "sr^r ^^ (^) ?rt^#^ ^r 1 

Jil^RilH "siTT ^K Tl^ffw ffT (Sidereal and Synodic 
month): 

^FR?^ C^T t^Si *Wm ^TRJ^R^ ^R% l>^W ttW^" 

^P" w^rts (^ffs, vs^o %fr ip" wi^o) ttwt sftrr ^s f^r s ^bt 8^ 
^ ^rt ^5^1% ^rtf 5 ? "^^w?" i/i^s ^r?*r ^t ^.1 f^§t *iR<si>ih <t>w 1 
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New Moon 



Earth 




29,5 days movement 
of the Earth ^ 
ground the Sun 



Sun 



27.3 days "-*..._ 

for one 
Siderea! Month 



t^vo A, B, c ^n*w ^, ^ffr « ttwf w<r^r i ^^ 

XP wmw i 4$ w<rgT?r ttir ^#t -m^ ^Rl?r wm w<r^?r R 5 ^ 
wFw R*§ ^p% ^Rt?r wM^r w^trr wT 3 ^® Slw C2 *tw wt^R^ 
^p Ci c^pf C2 *tw wt^R^" #p?r <?# ^T5r?r *rpr ?p& *s> R^r i^ 

^t 88 fflfc ^.{9 CTSW l 4$ 'PRTC^ tpfff *H$MlfM> *TPT <IM I 
W<K v$4$\ W^Kim ?TPPF <3®% t>|RRt<t> tPfff «£R5^T IP" WW 
•Wilt-* ttW^ ^05%^ ■STt^T <R?T 4<R ^]P% ?TPPF <jf5|% b|RRt<t> 
fpf?r <£H*m ^P" WW JPRR^S ttWf *H$Mlfe>4> "STf^T <R?T I 

?3p% ?rPPF <}$[% t>lRRt<t> #P?r ^ 4<iW ^p- i£iw 
wt<rt?r 'sw wtrr^mr ftcsr wt^iua c*r ^ot *rPT «tw 4 <f wrt^T wr i 
4t^' 5 rPr?rfr#'RR : t' ; mi fp?r «rwlf^3 wv «s$ ^w ^Pr<!" frr^r 
*ts& $> %r i^ i#t 88 ftfj# ^rr w i3, ^#t *rw ^r <rr c<r% w 
<tp i w<te tw #f ^i<Hjr ^.if^cii <pt^ c^k ^rpr *s» Rpi?r <r?r 
^*i^3 ^t c^k *tPt ^)o%?ra" *fa wFFPf c^\ ^rP i 

^T #f (New Moon or Zero Moon) 4^ ^TO 

#f(Crescent) - 4^^fat 

(New Moon or Zero Moon) ^^T ft^T 4^ wlf% 5 Hf^ W«f if^e 

■^r t|iT Rs^ 'spnsg New Moon iftrcH ^?r ^T ^rPF wTsrsff wsrfwr 
(Conjunction) ^Rr i 



flW^t^RPT 



W U^ffs £pf¥ WPTtfw «rs?r, ^P^f ^p% Rw 4<R ^|sh<t>N 
^oxj- ^pT^cf ^j$|%- fppj s|-pj (7|^ ^o(l5c<t> «r5JtWT WT I CT '5^® 

fnr, ^jRtfr « ?p% -srwrsnf^ ^tw «tpf i st^iw R^w^ c«p^ #nr 
tttstfu w?*f ^f% f^ «?rw ^rc^« ^T ^fft c«*pf ^c*tii>-si ^stit 

^fS^ ^TT I CT «RR 7 Uf?' ^TSBT R^W«tT C?P^ ^ « ^p% C#^ f^f 

f^w tlw? wPTu%5' «r^ ^?r£fT^ ^c?r w«M ^ ^r ^rtrr i <$&$ 
(Waning Moon) ^^T I «q^ ^R^t?T ffr ^W ^1? R^^t *t^ ^ 

wPrtfw «R?t WW ^% c 9 !^® «?nP^ ^s^T •$&$ (Waxing Moon ) 

^p^ • ! ^Rw w^r ^ra" wti ^5 w^ *rfrti' R»^ fc t *rat #f w^ ^T?ri 
Nicholls Concise Guide ^Tsr^ ^Wf Rwp^ ^s zero 
Moon (*ET*rcBsrfll|3li»f8 

When in conjunction the side of the moon presented 
to the sun is illuminated and the half next to the earth: 
see no moon in the sky. This is named New moon or 
zero moon her age is then O Hours O minutes. 

wsfs- tfr *r*fa conjunction w^t?r W^T ^Cf («NH ^jRfN" CT 
Rw ^W «R^T ^^, tf¥S TrsfiT CT fW^t W^T ^CsT) ^^T ^P% 

Rw fp^ ^^ w^t wPrtR^o ^sr ^^ ^jRf% R^ w^? w^W 
^r?r^ ^r ^ish<t>Nib^ «tp^ i w^\ wrsm ^Rft c<?p^ wt^pr c^ft ttw 

CPff^RT i 4£^ zero moon ^t 7 T^T #f ^«T I ^ :3 T5ra" tpi" ^?pt «HT 
(o) ^p5T, ^ (o) RiR^ i -5^W*f Rwp<T ^m ^ zero moon 4¥ 
T8j5at ^^Pt^spl; ^^T ^ciic?. I Astronomical zero moon ^T 

■sj^Wf R^t%w wsrf^nr c«p^ • ! 5Rffl" c«Pf «ftR c^W (^n^ ■sj^ 
w^pt c^« fp^ ^rsra" ^n^r 4<f c«p^ c^ f^r i i^i ^tpt 
NASA ^tft ^ cs ^ ^°° ' 5 rflpra' ^w ^ ^R ^& ^t^® 
C^T ?TW tpff «(j%^ 9Tt?nR i ^^T?, WstfwTa" new 
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moon^l ^R^tW ^R^K <F?rt?r *IW ^©tl f%#t wfd <Tt *TC3 tfiT <?r*rtl 
CTf^^^^f^tsTi C<Ffl (Tft ^f new moon 41 ^%silf^ ^< 
^T #f RWM aj^t <R1, ^T "srt^T fW ®W <J>C1 ^©t^T CTT>t «W ^Cl 
^T | i£$ fRT ^Tfft lf*f C^ Cltlt <®?F <rc?r WT C^T (Kill f^T^T, 
(Tlf^T CT W*T Cltlt iNt^ 4<IX *M C*ttl C^T Cltlt lt*IH f^T (Tff^T 
^f <F?TC1 It ^T5T 41^ lf*f W <K1 WT ^#<F ^Ifl^ Wf^T¥f^ ^R^T 
^T ^Hl WT W Itf^T W itti 

(Crescent Moon) it %Ft #fg- Zero Moon «£RT *H#f W 
<7Kt it^iti wtff%^© wt<FW ^w ^?r ^r \s|^ ^g# Crescent 

#f It Crescent 11 *PR|$ £T*fOT %Ft ^Jigll wWt*f CPf^lT 111 ^it 
^flw i<fati ^gfi*rti WsV 4$ Crescent it *tff!F©l fw^ uq^rftr 
%H" it %ft tfir %w ^*r wt ^t, it c^K ^rtr ^ f^r *jff 
^m *i? *if%*r wi<fw ar^ c^Rr ^fit ^rtr «o f^r *$ ^<m *ti 
(Trsrritii ^tPfst 1%^s" c^«rnr c^r 1%t^t tf'fisrK ^?r ^©T ^R^T5r?rt: ^ii^t i 
Tjwr?, 4&t '5r?t ins© ^ti ci iw #f ^ci T5 jwi fi<ro> it ^cw 

«psft\a *lff2|l ^TSJl^M^tW ^Cl ftWl <5|^5 *T?T| f|<Ft ftT ^?T 
«psft\a »W + / - <t %ft ^TCl ^flt %fr ^Jl^K <j>t?r l 4&t ^Cl 

iw *tf%w ^T *$ti ^T ^si-iifw i 

%t*r It %Ft #f (THt %3T Cisjfi" f^f%^ ^#R Cr*t ftf%3" 

i<w *raf% nisji <ki f^ c^©#t tfir <?r*rti ii c<fr wraft ^Pr <®^ 
0) tq^^T^T ^tsj^- ^t%c^" ^i^fwr W^ ^t c^T^rt ^rt^T^r ^^ata" nc^ 5- 1 



ttwi PlW<l>l 



^f*i?rt¥ f%i ^f<*r i ^^ «iiw<t>il5 «f5f- <3< arts" i sitej<i>fS ^n ^f^x 
(vs) wR ^^f^ra" «iR>vivs ^t% £t%1t ci*r ^^# ^Tt^Tt it §w^ i 
(8) ^n ii^ra" ^w c^H" ^ktt tfir ^w ^n *t? (^t ^twi 

F^^tn^f 8Vo C«fW (too -srl^T ^Ttft ^^TW (fR5^ WS ^f It ClNT 

(<?) i^t^t ^t^it "5^:© «rf%lB- *mft *r^ci -ffir c^rr *p© i 

*raFfa ' 5 r^ fef £f#r^" iti ^n f%% i^" c^ c^ ^^w Tt?t l^wt 

^T It s#?T ^[^S^ «^ ^^s ¥R It 4 <UMttl CSftl TTfft ^TC^I 

^ «wfw 4i f^itft «Nt«, ^nr «£Rs^ f^?r ^Tdt fef ^f it ^rtkt 

(i) ^K^Tf^T 'sn^Tt It ^SjffS^Pj 5 ! -sn^rt «f«fK 4^ ^r^l 

^QifKNt^'H i H y » e 1l8 ^¥t^ff^H ■stf^TT >liJ'-<fH<Mft ? t c r '5JW ^^T ^R% 
C<FWtS It C¥R CWT 2W5T f|TT Ci^t ' f T^T ^PTtft ' 5 rfCTl vs#*T C«fWT 
f^lt fefl «RTHT (M*N3 ^T t^Tfft ^TtWl ^©t^ ClWt fw© "^Cl I 

4^ 4 ^©i ^wN^tfklt ^r^ t^t 4<f f^?r ^r it cidt ^<rti *tw 

CSffl iffft WR^T I 



^rtWl ^©#<r tW <Q^ ^Cl M -5J^©1 ^N^tftlt '5R?T ^^T «£R5^ f^CT 

^Tdt f^ ^f, ciRt it wWv i ^ «i^H ^^ ^iti irtlt^ 
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tfpf \5rf% ij^r eifww i ^rMfw ^iwH ^fwitt ^sffl" £tf^#r« ^pr I 
«tt^ i ^rat %t«T pr?*r «[# <£$ ^affi wfprt fw i HsfFr ^r^Rr 
#fpr?r ^#t?p , H *FswT ysWA^sffl" wtPTtfw ^c?r srtPF i i£it | 
m#Rpf?r ^t ^ ^twt^ >ji$m<i f%f c^t ^rfa <jf$i% c«tw £fT?r ^ ^r^ | 

i) tfw^^?pr 

^>) f^spprr?r §»fa ttwt ^^r 

s-) %rfpra ## *w « «n^t *fpr w i 
<b) \i*\\(.e\< ^rtprtfw ^""r <rr ^w ttw 

1) ^tft C**lPF ffPffT i^" 

v) ^f«ffr csiw ^pf^ t^ 

io) ?faNf@- « <n|N«<1 ^iPtf 
ii) ^Tf^^ ^T^ -^it^ ^#5^T 

i^) tfpa ^c# w ^t^Trra" ^w^ra" «tN% 

*8) Clt^t 



I 



TP& «ri<rjt ^r,^© ^?r ^^r ftu^ <t?pt ^?r ^ht ^t ^t W$ i 
^rat ftw ci^^s *n$ i ^pt ttw^" pt ^tptSt ^®? ^i<rt^ f^rr 

^CB^, <rl$Ml<$°1l<Tf*fPr 5R^ itf.8^ ^r?r 
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f*fpr fm" pnt *f%ip5" 



#pt pNTfr ftptfi> nr^sTrr pft^ (tif^e 
*F® ^ «rfr *itf*r c^W (?Nt c«t^ *i<Ihji i^.^^Bt^^gwt^ri^arKi^ 
c^r c^r "W^s ^8 ^p&ra" t^ft £f*f ^f% c^r«rt« ar^ c^rr c^t^ i 
^^ c«?f^ ^rt^r 4^&r f^?r f#W <?r ^8 ^6t^t i ftrw-d <i»>i 
ttwi" ^?pt H^ ^o ^«t tfir wr^w «wsr (?rtt ' ? nw ^r W ^*ff^T i 

^TT*rt^etW tfiT C^cs *frsm *|<Rjj ^?PT i«\ ^*Bt aq^, TR^fW ^8 

■sr:^ ttpra" ^?pt ^tar ^i^# *f^ i feif wn <®w c$uf <h ^\^ ttf 
ci^s ■nt^sTiT ^u t<*3iR<*f c r ^©^m *P*% ^m 4W(.^h ^©t^ ■sr;^ 

i8l^ *f^if% £tf^fW I ^ i8# *t^if%¥ "STCSCT >i<ICI>W ^Pfl" «flf^fl> 



■^?n^ i ^ *f^f%ffo ttpra" ^?pt i^, ^ra" t^pft ^pit ttw pt«^ nwa" 
tfi^Q ^n?^ TTsra" pht ^t?^ i ^^ ^m^ ^5^, ttw ^r^ ^^ifsw^ -^ 
^oH 1% ^% *ft?r wNta" ^t 7 ? *j? fror sf 1 ^^ ^c^, ^^r if% «?rt^ 
<rpt "=Tr ^pt tfir pnt m*s ^r 1 ^rt^ ttw ^k , ^R% ^ fw (zf^^ 

<J5^ ^©^T ^O ^&t^ t^Pff ^t¥S ^5RT^; 3T5T?T Pf?^ tt^lT *Tt?T "^Tt I 

^w®, #f pKt^ w^i ^r^ pt R^iilB pftft ^r -^5^, «ivji<i>ij^" 11 #r 
fe fta - ^% c^fpi" «?rt^pT tfif « ^pk -sw ftpr ^^tt pfff^ 

^R' s 1tPra" ^tl ^T, tfi" « ^P^" Pftf^ ^R"^ ^> %§t ^^ ^PT t|TT 
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(T^rr ^rr ^f%^® ^rtw i ^ & %lt c^H tsfc*t^ ^r^® t^r w 
w?ra <rr *m?® srrfsr ^r fw <rr #rr?t ^^f-^rr ^R wtr «tf^r 
^*r i #r *p*r ?r fffCT? s fefr c^w w^R ^?r ^*R #r csit^ ^w 
c<fr ^ftM £tf^#n® ^r cGPit**>ft*te fR <R*rr ^rtrr ^t i w*tr rjrr 
<rtipiwR ij^r, ^trrR ^°f 4<ix *frt<#R ^wt #R R5 (R^ io- 

io.G- %ft *(W ^RR ^RR, ^©R*R #R ifflRR ^?T I ^ , #5JT c t r>r 

^^^" ftoR r*r rRR sir j>q <Rw ^s ^ST i ^sR*rr« ^ wt*r 
w ^r <r, i^ <rr* *vs *f§R ^jwr #r c»tl*,M$ fR c^rr ^ttR i ^ 
tw ^IMmT (Rw ^rt <rR?« *rftRR tR ^R ^f<w wt*r r^tr 
t%u© ^ "^rt i ^f$f%" ^ fer ^iwR r*r ^R 1% ^t% *tr isrs, 
<5ftfR ip" <*trir ^r 1% ^sir tnr i ttwt ^ wwt%?r wv 
wstrrtr *r£r <r*R^" *TRR ^HT ftf%^ win afwfw^^n Rf%^ 

R5RR ^<K tRR?T Rf%^ ^?RR (R RR?T ROT 2|1% RRR fR (R*R^ 

WT, #R (R*R^" fRR *Fa ^R ^TS, (R ^T5TC?T ^T (R ^rpt <r rr<j" ?R?f s> 
c«rr ^ feft <rr ^^ <f?rr ^*R3; fR Tftrsrft" ^<r i ^it tR-RW 

(Rff^R *R^" Wl^S 4^f& FR (R*R^" *|RR tS^^f *F® I 




Ficjiue 1 



www mannsighirrig org uk 



^R^T C«IW ^ ^TC^" OT^S" «?n^ I ^5^^ <5^" ^^^T T# ^ ^H 
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c^K c«tw ^w ^^ ttw ^5t c^^ ^w^TT ^ra" ^®w «qt c^Tfw ii^fcw 

c^t^r w c^r^ ^fr ww c^eit ^w tfT-^w c^tf^ ~^f i ^ 

C^tf*t^ ^fi^c<p ^C3#ffs Elongation ^t Angular Seperation 

^bt ffpf -w w$ *tf?m «ffc^ ^cw ^rt^r ^r?r c^tf^ ^rs^t^ ^ro® 

c«fw ^#a" c<fh s|fa*pp|\s ^riM ^RfRvo ^w c*N?r Tt i ttw^ ^su 

^c^ i ^w ^ i f^1®r ^if^rr^ w wt^R^" ^T c^tf 5 ^ ^^" boft <$<&(,>*> 
tf^w ^ra" ^w b-.fi- ^ c«fw ifi-.fi- ^*st «rr?r i ^fK tf^ ^R «jR% 
f$ ^t^ <?n^, ^r ^trx £)T?r b-.s- ^r wr ttw ^r^r ^jf^ffR ^c? «rt^ 

^^T «TW iG-.G- ^St SfRT I ifc^o ^TtM 2p|C*1«l ^^SR ^^H^f?T 4% 

f^^^a" ^^n®R c^?r tf^R S«stsim)| ^sr «rw?r iR^t <«n^r c^?r tfr 

iffRR W TT I W5TRR ^^TtWKSR ^f, WfMR ^f ^1^ sfTRtf^ra" 

^?r i 4$ ^rf^rrt c^h ^sfj- ^r^s ttwf ^trtt str is c«rc^ ^ ^p&r i 

RW ^5^ f^lW C^TR ^»R tl^R ^sf, #R?R *$Wf ^T tR^R CSfl^t 

^rt^rR ^r ^r^ <! #5n' c r «tr^t« ^rr^j" ^^tsr tR, f^iw c^rr c«r^ 
■^R^ft ^tfwr^ ^^«r -jtt strr^t tR ifUsrR ^?r ^t i ^rr^^ ^r tR 

l^w^t XKR ^ ^R C^R ^R^" 5?>-i^ f^§t ^5f«RT (R% ^?T 4<R 
f^1^R«rr C«R^ tR^R ^^st ' s ftT^" tr-io f®ft ^?T ^R CT ^tW tR 
iffWR ^® *TRR TTW C^R i£RS, ^IHJHJ ^TRR ^T^ "^R ^TT %5R I ^IR 

\aR <£&$ -5TR\s ^r ^r ^*R (R«rr '?rRR ^wr^tt ^R Wl^RR I '?r«R 
C^R T^ fc> %tT ^^ ^T i£RK ft*fa (Rslt C?R^ tRRS" ^W^R RR 
V.G- %fR ^Sf ^?T ^«R ^^>SR R^¥ iIRX «rf%^ ii*RR^3 #R C^TR 

^rt?t ^R^fwr w ^rR i tR <r?tr Rf%^ ^r#^ rtt^u ^rjr-^ ^^ 
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RGO 67 Royal Greenwich Observatory) •Riffr ^&\ tfW^ 
(RJtfeRJTj^" 4R?. bRirsl vBbbvol 4 ^cBfsiH fittl <l»lar ^GT I 

SlC^ §N>^>! ^STt^S i£T^1t> ^^^K "*|^ 




^rt ^t c«tHt ^r f^ ^R*it, r^r ^rwf&r *ifiw*i 

?TKR fsRTt C^t^ <R?T '*KR ^?T, CT ^#R* f^1^R*IT <fl" ^W GPlT WT I 
^% ^C^ liR^SFT »|tft<|*M> ■#" fttfSR CfrH (RR* f^tSS" i*R# R*IT ; 

^rR *fP&^R>W tfrr ^*t?r ^^# r^it wrT ^r" ^r ^ r*tr f^rs 
l^ps <r rfH fcsfj- ^- C3#lt ^<r ftw?r ^f% R*H I '5^W x tfWf% 
I v»RtR t*re^y ^eft ^r- Angle of height of moon above the 
horizon or altitude of moon. «s$ ^% r>H <#sffl:*t?r ^Irtc^ 
^us s$ ffc 9r?m<^ ^*fa w Mt ^Fstrr ^r^Ir rrw i #r ^*k I 

il*fRR "STT^ira" ^*ft W<T§lR ^R" ^*R ttWf ^f% R^M" fco %|t l 
^TRTfH^" C*T tff 1*flCttsl ^T^R iftRlR ^R" ^FlRR^S CT Ifat^ io fi55jt | 

^w^ir rt ^fa ck?t« ^rfw ^w^ir ^R^tR r<tc^" ^?r i 

^rr RtRRT *3#fcj> «?rtR* rw ^r <?r*rr riwr ^r^r?r «rt^ ^r i #f j 
^trr fe0\ <j#rr* ^r^h <irr ^tatf ^r r*r w rR ^*R« ftw?r 

W C^s W% R5R Rlf% «ftW I 3 3^tC®3 WT tfif f^i^R*TR ^*R io 

fissfa ^*r «i<i^h <irw %r *jfer tfif %w fww Rfaua «rt^ ^r?, I 
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^rtrr i f^t?r*rr?r ^t^" ifam ^w&\ tfif c^us *m<s wv $ ^\w^ 
f®ft ^»fc?r ^R^T «w i ^rR «q^ ^^st?r ^iwr^ tr^; ^^ Trt^sTrr 

^i^t# ^tr% c£f%u® %rt^ra" ^t^t f^'fer c^n:^ ■ c Tf%5rr'=t 

fett ^^R" %Tt^T ^5R^T WW ^t SrHtvo ^5f<K C^t^ "STT^fUs ^s^ ^f% 
^NT^" ^R" I ^NT«, ^Wl^T Rl^fttW £pTtfw ?TR^R I ^-sj^R^tR ^Wf^T 

^rt^w c^w i.G- feft c^w ^oft ^r «?n^ i ^ wt^r bait <rr vs 



%§t R^T^ ^R^ '5R ^rl^T ^T >6 f^t (RTR I iiR# ^<n* aI^> ftui ^sft 
^?r io fs§t R^r^r ^r^ ^^# ^^" spTrfw ^rsmt ^rf^r fror ^©ft ^?r 
c$p %tr R^r^ i uj<ic«-si ^rsR #r f^¥R^rR ^*tw io f&fjt rt ^r 
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"fi«iic«ni ^# *r«r « *rF5r »w^inrr«?rr ^ra ^fl> *itf i 




^rftitf wtf^ ^tcs? iw ^rc 5 ^ ^rw*f ^wfa ^?r ^rt i ^k®? 
*tca>e ^tipsm ^*r%er*r ^wit <i%<f f^pr «o iNffo ^pt w 
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^Rf^ ^ppjc^ ^ c^rfwt^tw ^w ^?r iiRK w Ttir 1 ^=t 4 ^r«t 
^tw wfa wr^r err?r 4<f ^p&r ^*i<ur% «rt^ 1 ft¥ ^"-t^ft 
^Ftspti ^H>i^ ^k^" ^rsi?r f^r c^t *ttw «f«fK ^5 twstw 
w (Mv «ftw ^?r fates? to iv %fr • ! #5rr c r w c*m ^w?r ^rtt^ 

wt?r ^m:*Tt ^jtwt, ^sjtwt W wft ^rr?r 1 ^tes?r *i?r wfc*rl<r ^ 
RR>«t fc fa ^rr «jf«t% RFo^^lw tff (?KRr 'wot ^iwjit ^ «ft^ 1 
4?r «j^ wrsrar ffcW '^t% C^T' ^Nk f^lW C^ITa" ^?r ttwt ^»T 
tor ^n^rfMT ^ra%rt5r 1 ^k^a" ^to ttw fiNw cw^jt c«rc^ ^# 
<#^m- (io %%■ $»rca) ^©trr ^r s^rr^r #nr iftref/T wt <rf^r 1 
f^rcsi ^pr^Tf era" trcw 5«si«i^r ^ srl^r *#r csw #f ^ptp^r 

iii^"*^ 1 

^rtwr <$^ ^#, f^p c^rt^ ^tffatfl flHwrtoa ^ 
^rf^etw ^w ^r ^1^ ^^ ^rrrr 1 %¥ % ^r^pt^ cii^pt^ ^5 ## 
<w ^^ ^rt?r 1 cr ^ft R^wrtf ^r^tfl *rtf%s o^m^tus #f 

c^rc^ TKH c^m ^T 5 ^ w #fwr?r ^T 1 ^fw^ "*m tfw^ 80 ^6t ^?pt 
^r ^r (wtr ^rfrr ^T ^1 ^t^^ ^5^, R^ilw-si ^w • s i1%5rr^rc»f ftwstw 

^tcn wsfp fag ^w ^^ ^w srt^Tfr ^r^f c*NT ^rtrr ^rt 1 <^i w^ 

% ^m^*fl" Cii*f^T^: ^k^l" "3TST5T ttWf ^?PT *8 ^6T ^T« ^"tTSlK 

^?r Tt 1 TCiRr f^r fur ^rt 3 ^* ^^5- ^^ ^?pt sv ^&r ^?r ^r?r ^^ 
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TffTsrfa" 33 i ^f3*fx <£\ <Ft3tl ot ^t^t ^^tWtt ^tw3 H3I3 C3t3 
wufe, ^33t i Tii*r *}» ^t«o %?#: ^ ^r i 



3M trc^ 2f*tf^t 43# *t^ i 




^ftl <N3 3t3>f #1 sfsfsr oiir 3ft3 4 %?rfwt%wwR^ 
f^mlTTRir i 4 ^^^Pi^^r^^^^^^^^ (Criterion) 



fer ^t^rtMT <re#t i C3^ ■5R7T 3733 ?]3tes3 ^3*13 £f*f 43^r f^t 
33W c*fl^.w^ ^t ^ffwR ^C3, C3^ 3t3 3£?i3 53^®? 33?r t[3j 
f3i^?r*ri3 ^13 43frr f^s ^®t3 im*r o^t 3t3t3 ^sw 3737^, 

Wt^Ta" C3^ ^3 <R33 «T3t33Jl3 1? ff3 33 Cl£3 43^t f3f3§ C3t1 ^fl 

3^3 ?tc3 wm 13 wft3c*r C3it 3^3 1 4^73 wi3 *t« 373^ 3T 131 | 

■^T ^Wl<l>lJt3 13 #T ^tf3ft*f (FfIT 3ft3 3C3 fwf%T -srtt ^^ 1 
fwt%33 C3^ C3^ f3C*t3 f^ *fc®3 ^13 '©*^twi*r <k«csh 1 wr 

: fitter 33^ fWf% ^tW3 *P^l|tVO Tj'C^t ^3 *Tffl 3T ^r# ^fat 

<*wt^ 1 (333 C3% <iwt^ £tw3 ^at 43?, #[W3 spT^st, C3^ I 
<k<=ush f[W3 ^®r 431. c^tf^ *j3f , C3^rr ^tesi" 333 ftw3 333 
<^r^x tWs « *n<|c«-d wm 1M31 ^Jtf3 1 

ifc'n 3tt3 fwt% 3*^3 3W ^tW3 1*T^sT 43? ^T « 3733 
^Fsf uq 3t3WTt f3£3 43fi> ^33> 37^3 3*N" 3733 I t%¥ f%f 4#?T 

i^>S>G- 3tt3 tWf% ^Jt^PT" *h3W #tW3 %w wi3 ^ntwf^ 
(Topocentric) ^^®t 43? 33fc$3 333 %t ttw^ spt^st 4 ^ 

■5TK fer i£Rsf& ■Jp^TT 3«N" ^^T I 

WK13 iS>S>S ^^ iJ»J»V ^Tf^T Qd5w<) fwt% ^T'ffW ^Hl ^5# | 

tfif ci^rr f^if^ f^r^cr ^^ ^^# ^rt ^^ ^^r i %m ttw^ 

^ict 1 ? i fwt% 3^, ^n^nr *r«^^", ^^ t?iH*r ^ ^f^ttc^" ^^tt I 

RwMtrr ^n?Hi «ivjM>ut3 1? '^r tfif £W5T ifirsrK "^r ^^r ttw^ 

^rt^rtfw ^rs5»f3 spt^st >i<i>i^ii ^^ ^^r *?rtw ^rt i <p!^3 «?rtw ^^ | 

I <p^3 ^ i twt%r t^^tt <ra" f^f?r ^3ti cstr ^c^t «rctwt3 13 1 

tfpf Tpsfir t^-rrsTt^r ^3 ^^t ttW3 3^f ^f?^ ^rtM eiFoipPi^ ^^^■ 

^3?, C^ %t ttW3 ^IIWlR>vo ^5f?J*f3 epf^st C^sk sft^W I C^Rt 4^ | 

et*r^5t3 ^133 ttf d^t^o it^rf&t ^RR^ ^^rsra - f^®3 ^<r i 

«IW4 «|V|M>ljtTr 3f¥S #FF ^fft ClW (^f«IT 3t3 RT f%¥ ^t ^P 3 ^ I 
^f^l3 ^3 RT I ^3 3*131 ^3, tt^r 43?, ^Rft ^133513 43^ C3*lt 33f33 
^3^13 3^3 3tl ^NTS, ^33 blRtHW ^R% 3^11 «rR «jf?|ft3J 
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«i*<t>W w ^Pr, ww*W$ ^pj i w fpr ^Fr w^ft ^tsttt *p*2*f «iwli 

^Fr ck?t (?KFr >n1<hI c#f «Tfc^ i ^q ttw?r wr ^tstft «ltw i ^ 
^fr^ fwt%r ttwt £T*f^t^ fpr ci^rra" i£fi# *ps %iw ^twa" 

f^" <q^ *ff^% c«lw ^ww *j^" ^tfts ijfi*"*^ i 

wp^*r %ft fFr ci^© iFfli ^rr ^Rft c**kff #tw^ *fp? ^ 
• s 5f$ffr c**pff ^#?r t^ «q f^rar t^" ^W 5 ^ *^ *tt ' 5 ft 9 ^' ^ ^t« 
■srt^f ■srfwr uq ^t (w?ra ^rr #Fr ^t^T w <n ^ ^ ^f^ 
w^imrFr *Fr ^r <fr?t ^*fp3 <p c<r% ^rtt tfir ^rpt ^?ri 

^fft C^RFF fftW *J^ ^TC^T W? £Tt?r ^ftSTtff© C^Rft «ltW 
8,00,000 R>M|f>i|Gto 1 fag WF^T ^fft C<?RFF ttW? *j?Ff WW 

^wk **rtw ^ 1 (fr^tt ^1% b^w fpjFr ^f^w ^^ *#<ff cnpr 

^FT ^X ^1<F3FFFr I ct ^fk:^ tFf *}ft%T ^^ ^^ ^^v 'H 7 ^ tjC^ 
^R^FT ^Ff I "*Fr ^rTc=T ^ ^FT CT, ^ ^RFFTTt ^^"° CWP^FT ^t^ft tFf 

^1% ^t^ <rt ^p" «it^ 1 ^T c*r <ffFt wl; w *ti?Fn 



June / 

Solstice / 
Jun 21 122 1 

Aphelion J i52.ioo.ouo km 
July 4 • 



Perihelion 
January 3 



September 
Equinox 



flW^t^RPT 



Moon closer to earth 




Moon farther from earth 



Moon 



Moon 




Age = 20 hours 
Fi gure 2 



Age = 25 hours 
www. moonsig Mi ng , org ,uk 



. 



fpf <ppr i£|<!X (FFF^Pr SM^" ^ffRFf WS vsTfT ^TfTX ^T% C<*PFF ftWS 

4$ ij?rc^ ^r-c^% R*j?if5 f^&r w%o i 

^^Tt ^T , 5^ffl" C«fW ^T^ ^^ iG-o, 000,000 (^WlPjUl-sl I f%¥ 

^% 5^f^ ^f$f% ^^^f?r« ■^pT'^ cnKWa" ■ j w <r^ ^i^kn i 

^Wt?, ^(irVlft ^^T« ^W ^t^ «Tf^ ^^ ^^T« ip" I ^f|3^«r %W 

^rt ot^" nn^ ^,00^ ^rfM -sjt^rft c«tw ^w ^r% t^ %r 
is ^,io^,^oo R»c«hPi , gi<si i wt^rrfe 8 ^©i%«r ^tms" ^r% c«^ ^# 

^fK *|^J| ^ c«lw«.8 ^httj^" c^^-?iT5r I 

^<i^iw^ R*iiifB tfif ^ft, c^wt^r sr^ ^tstFt ^?t ^t^ ^rt^r ^s#® i 
^^fwr« ^R% pt^" c^tpj ^r ^f% ^^' s it^" ^o^ra" c#^ <it<p<ft 

«?rf^ 4<ix %ctw iter f% , #ps fww sfttTF i in pr^rsMt^ %^r ^ra" 
tm"^«pT, c^mh sr^ ci^rr *rtw i 

•sff^Nfl? ^s ^tf^? ^TTi^iT ^"^ <l!il«W ^MWH *fftC^sT ^t^RK 

<ti^sw «i*iiih ^Wffa ^t^TK^^^R^w ^psptt ^r^^ ^rpkr^r ^r- 

C^% ^?T «TR7^ I W ^t35R^ -sp^ ^fW ^T ^PsRTT ^P^'tPJ" ^IFMN" 

c^s ^pj i ^T*tfl^5 *i^r, pwptt^pt , w-^f|pj t?^ c^rpTT c<r%, 

^1^TPJ& '?rPP4P^ra' ^jfw ^ITRTT ^PPT ^p^T «tft «TRPf ^«PT <||J|«W 
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fn^f^Rpr 



^wk mt&te ^if^rM" c^t ^?r i *sm$ %® wr ^«m ^p^ttc^r 
if «p?Kt c^t ^m& gftir *tf ^t^M «itw ^ fwr i ^«tPf ^wK 

c^% (7r«rf^T ^hiHt ^ww ^rt?t %k c^fti ^sw ^r ^<r i ^fw 

*#|\o «rf^ I 4stw ■#" #r^rr, fWnf^ ^^W^T (&*?[ <*rfcF ^r 

•IKH^si ^®m <rt^ft7ra- ^w®t cg*fr «iw?r fnr *wsr$ ^fl ctt^r ^ i 
wr ■5r?t iwti' twr ^55, c*r tiif ci^rr ^rt<rr?r «ii^fc>t\» ^tw ^t vsT 
■nt^p"'^t?r' ; ra'^'5Rf%c?R7TK^« (tkt^w^i 

<rr*rt£tsg- <ra 1 ■#" c^r ^twa" <rt^r ijfw ^n^ iirx ^r^iPTa" wtg^r 
■*t^r« -sil«|viici5<s|V4iic«ii8 

•sH^NIt^ ^5ftM %K i^#T ^PTt ^^Tft ^•sflf ^H ^f «Tf^ 1 

•tri^ ^tcti ^t ^T*m ^w 1 f^i^^rra" ^ ^t^ w %rt^r ci^rr ^r?r 
^H CsrfS" ^iiwi-si ^ftsr % ^t ^opr c^f ^w ^rt^T ^^ ^r#t ^>g- ^t 
^rtM ftt%^ f^ f^a ^c?r Ttir 1 wsff ^tsjtt wwr iH^ti «^rt^ s r« 
<fl^mfcr ^rr wfMt ttwt sk ^aiiwiw ^tm® ^^ 1 f^^i^^ira" 



flW^t^RPT 



#r 0^^ nf^m msv Nljj«w «i*i»ih •wc^r ftl^H" ^ ""^^ 
« -s)i^|viid5fi , snM" 4 ^t^s ^r^HTra" wtg^r, ^r^wgr, ^®rtf^ 
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fn^f^Rpr 



4<f %fr c^tf^ ^rf^n:-^ after *rf& ^i?r ^wm - csiw ^?r «m 

tHcti" ^smr ^it ^i^ wTsrat %rt*r $®u§ «[# •ff J b>ii<Mc*r ^ ^to 
?fa ^m^ fVilw* ^rt<Ftt?r ci^rr ^r?r, wr ^t^rr «i*w>$ %rt*r <r?t 
^t wwr i ^w ^r ^r ^-s^- ^frrr ^r^ ^rtti i fr$w%<i>r 
c?fc^ %rt^r center ^ c^rnt ^cn%r, ot *f<r?r cr?rr ^ciiM ^sn^?r 
%rt*r w*r c^ i wa4<r wrsrfwi" wf^t c<?fw ftfw ^ ww $ffc c*r, 




ffW^t^RPT 



#f <e ^# w "jrf^Tfter ww fi#^r 

tfii « ^?r w ?rf^fter w?ra nt«#T ^ 8^ ffiSfB- ^?r wx ew^r io 

*»ii$)vk> : ^rP^sr f^rc^" ^<i1^.^> "sr^t^rc*^ c^i^r ^^t^" wit^r^>ik^>^ ^m^r 
9m wt ^?r i ^s^" fw c^fw *t*HT ^<f ^?r i ^w fw ^^ o ct: 

i#h f^ ^tc^t ^?r ivo fefr t£Rx, *tf%w ^tcst ^ ^o %fr i 
tj^r iffosji wfw ^tc^t ^^^5- ^?r ^o+ i t«j^, ifk^n ^tor 




flRvBel «>||v5llH ""tftep: +^8 
"^tefR": +^1V 
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fn^f^Rpr 



falff: +*88 
f: +^38 






Ctt^t: 



«IW? 3«ii«m i ^rrs^t wtf*r Jjtfios-si iw ic^ ^srwt *wto ^r "=rr i 

w|f ^t%fa w «rtt<F ^st?" wr ^ £fT?r bv fefr fitfmz %f ^r^^rt 
*iw ^ <Hjt RR>«h ^n?© ^f^sr ^?r i ^pcspttir «ref^o ^H ^r^; ^ 
(Tftwt^tw ^w ^?r isrk w Ttir i wr t£i ^w\ ^?r c*tt*|%r ^rsra" elT?r 

%#r c^t «ftw WT f^t^i %f iv %§t ^ff^srr^ w c?r^ ^M 
c^% *prt >rd«>l« ^?r 4<ix cwit cnr*(%r ^m ^fw *rr?r i ^s^ cw^o 

^rtwt wlM ^rtwr W c^NT ^T?r i c*tr*(%r ^fat 4*rfcr 4 ^r^ wr 




flW^t^RPT 



^^ 1^tR> Pit*! '^IIWlHl 

^wsr v^Rw cwtwiT ' i ^ 7 r Fg- -srt^T ^<f <F?rr?r csfm w »f^f% 
<ij<i^I« ^?r ^Ta" iw31fc><^> ^wit 4^# ^tffr *ffW ^ ^jT% T%?r 

^t^t <p?n^ i 4*rrw tj^ %w Rf%^ cwl? ■sr^nt'^i ^?rc^ i 
(i) er^Nt ttif ^#^»tw c^r?ru© nwa' ^raf^ to" 4^?. c^t ^prtfl" 

(c^r- c^tt, ^r, ^t) ^rt^r £pw fer i 

blCrsI «i^«i '®#«r CTWI^T C^C3T C^ '^HW <1J<)^ *I"*I^»1^, (flW, 

cwc*t Rf%^ ^© « 1^i% ^H[ ^^ i ^^ cwf^ Rt%^ »fw% ^4^ ^ 
^rtsraT «r?fw CTtf^" wf?w ws f^t% i^c^ ^^ fwrfw ^n^rfMT 

' ! #^® KMT ^®Ttf^ I f%¥ ^IT ^5^ C^tfw Wt^W btjiilW?) ^Tf%^ 

?tcf^c f^c ^Q^r f^%^ ^t^it fifwfw 1 ? ttt ^rra" «nw ?tir«w i %¥ 
Tj^tn*t^ CTtf^" wt^" wt^fr ■srfiTra" ' : ^t vs#*r c^rt^Tr ^^« f^ter ^ 

<$ "^rf^s, c^ wt^" t>-iHit>i<i ■ f ^r ^©#«r c^rm' c iTa" c^m f&i 
*ms^ f^t% ^r^" <^w^ i 

(i) ^a^T *HRf^ (i8 iis. fljStft 1W) 

(^) t^r *HRf^ (>8 Ao-i8AA H^ft ^W) 

(«) ^T *tilfc (i8^ %fft C«l^.... *t#) 
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fn^feRpr 



Wtlft "STf^T «H C^M <lT$£1 Ftfl FfPf CTtll CI *N#" 1£?R^ ! 
«IMt<t>§ ^£1 <K?H <7ftf*f Will tfil (7f*lt1 C^t 2t^» *Nif% 1J13J1 

<rai i fw >iti>^H ^p ^i?, ^w*r twt%w <m^ wt im^ ci I 
c^" wtiti ft*Fs i^gwrti ^jfwr?*r ipit wtwt ^tfk*r «^ ^^ ! 
^#;i^iT(?i^wt^^«?F<Kii<^i 

R*i*h> ^f^r "is#r wf^r ^wt wk wrt ciw #r c^rr R*i*i<t> 

4<i# cg%(T5r ^Tfrr it sNH <ki (7#r «W ifati #f It cir*r Zero 
Moon <imti <jri i wr t^©i *ra% it ^r fit ^©ti <FjfcT5li 
isitiir^^rc^^T'^- ^l<i*ijlilii^ft^ii^<^f^i 
^ffosi" inr i^ i*&t ^rur ^sti <if*t ^i 13^" f^# wtift ^[cti | 

irMjts ^t fin ^iFoc^ c^rr it^ w^nwr ^vS^ ^iti *ti I 
cm f^ti wti if*r ifori wr i^ ^p6t ^iit ^ta"(^f*r^?r^i^#i 

f^T ^IWt C«fW ^©Ht 1^1 IftH 1^1 f^fl ^ ^1ff©t I fw Wt 3C5^ I 
ifrfowl^lt^ii^^lfi^a^'^ldlfw *t«Wlil tlWIHI i^| 

1*St1 C1% ^C1 1 fw *f%TC^s f^T ®W -5$ ^jlfosi H ClW ^t^T ^TWt 

ciw it© iirsr tw itf*n© ^ci <jsrcir ftwi ^iwfw 1 ^m tprcit 
tti^i w if© ii t>h *wi<i>ijii c%^c^ 1 

ffWIITFT iCj,1*&t1 C#t 3^ 1^1 ttl Wt<FW (TNT Itl It I 

«rti in^fl; ^n c^m ^fc^ *jjc^ tti w otst «it^> 1 ^©it?, tti 
<?r*rr it^iti ^fstut «Mte-si 1 

*TC1 d?lT C^T WT^ i^ 1*St1 ci% <lilt>l« tti wt^fcf 

iflnH" 31 ^t^r« c=#t wt^^" 1^1 ■srf^ra" ^s#«r w ^aT ^1w %r I 
dfoM'si iwt c«fw ^frs, ci ^f^jtrr itpt i^ i*Sn c^% ^?r^ i *j^ I 
f^d ^twt c«?fw irr 1 c^nt *$fe tw^" iwt c«fw It^s ii?r?r tfir I 

^it^" %w wt it^, ^c*r fwN? ^^ ^c*t *tfiRi ^c*r| 

fe7fW %tW It^s ii'BlTT (iWfl *t? C«?fW ^oC»f *n"iti «^ ^ti ^rt) 




ttwi PlW<l*l 



^rsra" (wt it^ ^ffe ^"Strr) ttw^ ^?pt ^ci i^ ^p&r it i^ i*BH c^%, 
^f^T ^>oC*r %otw f^ii c^rt ^1 il •sm>SrlW?l f^M 5 ! ^spiffs, ^c*t 
f^Tfw iwr csfc^t ii ?iwti tw ^^ ^?r itw 1 if^s ^r ^oc*r 
*ftiR 1 ^rt^ut ^c*f *ii<iiwsi iwfi (^Nts, ^^cn few) "©^ ^?ifi 
"s^- ^c?i%r it^s ii^ii ^r?t iwt c«fw it^s ii^sr *rw %r *tfit^i 
tfwi 



Cltfl ^T fit Wf^ft 1PT ^^ ^^ta" C^M 't^ik^ %f 

*if^si wfw 1 Hftrr *N#' ^cw, ifi wt *fft?F-^ c^H itw?r 
^#*f^r f^ci tti ^los-sj *t^" w^ iti ^1 1^1 ^©#«t <x(i c tT ^it 

^C1 1 «q «f^f% gf?H < f^i% c«fw f^ 1 !^ ^® ^T^ 4 1^1 ^f^f^S"^ 

n^fwsfw fi^ ci^tw ^9f^r ^it ^?r^ 1 ^t^s ci^rr c«t^ f%i f^§ 

Hi «M 1PT «^ ^m»t 1<t1 ttl «Rt1Ut1 Itlfl I ^rfe^" ^ tfWl" 

^^ it^it^s iwra c<rwr nut ci tti wsrt^uti c%^ft*i 1 1^1 
btr^l*! ^^ ^iti ^ *i^n>« ^t fit RwhI ^^%r 41^ nfif^T 
^dtwi nn^tfit ft^ l^tcii^ 1 



1^1*1^8 

i8^v» %fftl 11 C«?fW Cltfl WfH 1^1 b*jWl*l «^ ^111 
*1"*FsM> WRlt iflWI ^1 1 1^1 *f^fe^5 left ^1- ifi c^ti wdft 

itwi ^^51 f^ci %si ijl^ ^R^t <#<j«f ^?r wr luft f^i ^ci 1^1 
itwi«r?H"^tli<ri 

i 1 ifl ^l^l<l>lit 1^6" ^ffc®? ^ (Geocentric -1<t1 ^jRffl C^^" 
C«fw Cf«tT ^1 1 Topocentric 1*H 1*N> ^©H (?T*m ^tl C«fw (Wt) 
^ 1 ifl ttl, ^1 *F$ It^ltl Id W^ itl 1 ^1 ^ 1^1 I^FsC^^s tfi 
ci*ftt<F kW ^it ^?R^ 1 

«q^ 1^1 *M% cKfw ^Hi 11 citfff wddi ^T fid ^#©1 
^all^l 1W ClttKlM" ^1t 31 1 ^8£1 ^5«T fit 1W, ^ ^>JH^W*H 
Ul^ll ^d" ^If^TStl I^Tt ^1(1 ^T ^W ~5jm fiKPTf^ ^tW ^1 C15H" 
WtHl, IpT, ^W^St, iflltl «T%^1 ^tW^ ^P 35 ^ ^1t I %Tf«T Clftl 
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T>tW^feRPT 



vs#*r <rr *#?r c^r ^#*r Win wr ^wtr ^n R*i*if5 ^R*nt| 

fiW#<F <t>IOS??l ^SHT ^#<F ^#*T C^TOTt <RIW3 «#?T <t>IOStfl C^M 
^TTglWWfT O) *f^T £tf%ftf*T (8) G>1W3>lt>i<l4> I 

i£iv»fw wT, §n*f, ^rsr, ^1%, ^©tf^ 4<ix «iif*iw c^# ^rfi> <pfs# 

^5J<rt<F f^TT ^5^, tpT O^m %W ^frffT vjvslvjvs^ c^s^ SfttfH CiTt 

?rl¥ sfiiK <Kf i wt o^ft c*t^ 4$ ^?r <t>fri15fi c^r wnt "^r^T tfir | 
^iw^ i 

Wf^"5T(%lT^ ^FT WtWT f^fWn^? ft*lW 4<IX ^W WKN# f^J?T©M ! 

?rc## <?#r wt^iw ^pm <ra- feff ^rxi^x ct^^g ^rt<# ^tu^ I 
^#^ ^#*r c^rtfw 3p i *#n«"^<ri 

^ , <fn?T wrwr f^f%^ 53#rsi (M*t ^^r #f cii^r t'^nfr ^ «^ ^it^ 

W 1^1%^ *N#" <li<l^ ^5^ ^©t¥ ^^ f%|6T Wf^TfMT ^^" atm^T 



tfw?rtoRPf 



(M*r« up ^rwf% ^r^" ^?r «itw i ^rf^r 1w ^rr c?i^o ■ p rp", ^ 

^fWT C«?fW f^T ®W ~*M\ ^¥ ^t ^W ^j^TT tfW f^T "S^ WT I (^Q 
^T tfiT TffRK ^ ^STfl" *IW tP^t ^tWt ' 5 ft 7 r «|R)<||Rvs ^?r) WRtl 

'ra tw^" twr c«?fw f^r «^"^t ^twt ^w tfir ciir«r, <ppt ^t 
<w?sit f^T '©^ <F?rT i wNTa" ?T^ ii'Bnr «rctwr ~$$B ^t^:^ c#^t 
1w (^ if^ ^» i^st^" ^ c*?fw '^ ■srpra' f^r tw ^ ^^" ^r 

^"W^S? I 

■srpra" fiTsft" f^r wr ^?ri ^'^itw ^r^^f f^r ^rts ^« i^6i^ «t?r w 

^w^fD Qt*[ ^tw ^f^f^s tpf ^?pr, Ftw?r ^^5t, ^k^" 
4^ b-tjit^ Tsrc?ra ^fH^x, c#w 1^" twff^" ■srf^PT^; ^ c^k «?iw 
fipiw 1 ?, *# ^k^" ^fsra" <?#: ■st^t^it wg^r^r ^it^tit ^rr?r, ^w c^ 

f^W?r fWH ^ C«fW ^^T ■5TPBT £f^ f^T ^^ ^^ I ^ZWU$ ^W 

^rKrr ^ra" "#f c^lt" «r<Ff^ c^iTfT?r^"^ (Tit -h^^ * 1 



1%f 1%i> cr*r ^RBra^: 



^^# "STf^T ^cs> %7T tOT "srT^T ^o f^?T 
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T>tW^feRPT 



C<FK C^T CWf tfiT C^T^rra" f^f§ C^T ' ! 1^#' <U<^ ^5T^Tl 

(Til: cwti ^iwfit ■s# <rr wrsprfwi" ^ ^tfw ^#*r <xffw wi 

1%f 1%f> <?r*f csfitf^fwfwf ^wrff^r 9m <rr$fw tfir <?rc*r I 
^r ^^i«Tfft ^rt^T ^ ^f i ifn^ >i<icb>c*i sf^^Kr *\%fc i c^rr 
csfiff^fwfwg- ^^rtf^r 9m spm osm (Trot ^?r 4^ c^NT?r 4<r | 

f%% ^f -^pr vnc>i'Si «j\a*r vs#^ c^iwt wT ^?r i ^ ^FafiJ ; pwt 7 r 

^. ^rtwfw ^^r t|iT ■5r?t wf ^?r ^ (m^ ^M^jfa ffr ^jwtf 
4^^T<?f*rr^mr^h ^l<Hjrsr*Rrfm"^TWwr^?n 

*t?r c*^ ^r ^ ^#*r cwrr ^ir ^?r i 

8. <e$ ^ift^ ^tr?r ^*rt f%% <ra" ^ ^#*r c^twt wr ^rr <i?r I 

*#T C5M tfiT C?f^ «IW<I> ^rfffa vi^olvjc^o-sJ ^"W f%% ^tiT ^T ^" I 

(t. <^R% c^t^n?T fur TftrsiK ^<rt*r ^ c*Ryrl; gt ^It ^prdt ^r 
■^ ^#*r c^rmr <Rrr ^?r ^rr <rax ftm &w$?\ <rr ^[^rr?r ft*f o^m I 
tRRr ! <R? w$ steT Wt ^¥ i 
^. cj>w f^?r wt<FW wviib^s) siiwt 4<r f^sp* ■sn^Tfrr <rr ^w^t 

■^sg ^ftffn?T^fH <1I^RlJ*ll^ ^mc^ fVit'i w^Pit w 1 ^^ *i"*R>n»^, ! 
^snRw ^ffw, ^jfw ^ffw ^j^ "^iw -gpftt If^rr ^fKt^r 



ttw^ ftwM 



^#t *t1wf (World Lunar Calendar): 

:(f^f tfir *tf^t)-^¥ '^^t *mt?r «lM<) ^^FsC^s ^?R^, ^o 

^r^iilw^) ^w®M ~$m *, g-, ^, io, ys, i^, iv, ^i, ^8, ^ ^\ 
\* i 
csrfBI^ tirBlt ?m World Lunar Calendar +\vfi>4 Mfw 

%5- World Lunar Calendar MTsFf ^1^ Wtl ^^# f^PT 

^T^lT'^T I 

(i) Kt<#tw<F o fetr *n^" ivo %tr wtw wiwff%^ ^#<r c^itw 
is o fisift s^- *tf%w %fft \s#«r c^rr ^mt ^^t ^R^^Tf^T^w^' 

«riR<jI^s ?w i (#r3 f^sfft c^^rr ^i^rfft ^i ^% ^rw f^?r ^?r 
«rfw) 

i i wRsiRnHs- (^5R^^ ^rarr ^tw?r ^?pt, ^te c«fw tfw^ ^r? 
■?rr«¥(?' ^R^ra- ^rN^x) artf^t^r c<iR«ilHiit^T #f ci^r^- ^ni^ 

^8 ^i%h c^% ^^ ^te c«iw ttwf ^^ ^r^Trra" w*i« ^rf^x sv 
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3, 1 ^?T ^>|R<K- (ifMfSfi>5vb, ^F C*?ft<F tfWf W ^3^ Willi 

(T^itg- «q^ wrrTsr %^ re*iw wg^r 4<r i^r *fwF?r f^w i iprf^r 
frsfiHT 4^fi> Visibility Criteria felt <R3PT 4^R <FiM<$w*fw?r 
>sht 4<i# ^Ffcsft <k?ft i ^ ^fofDos ^*fn«<i ^rsnr f\u^ ^W5\ 4<r 

7ptPft?fl^?sjsr 4^# *ra% fcsft ^5^" %*r i crSt %r ^o <i^m<) wfw 
^tom tMHtK^^^i^^^T (?nfs ^rr^sTit «£r^^t *ir«?rt §*ttcm 

^TfT f%% <R3" I 4\V$m$ ^tfsfPf 4 CSiSt ^T?£f^ <K«%cm I 4«[ft?r #tof?r 

8 i *iM«8- i^>ii ^rfcr ^TN^ tt 7 ^ ^tf*PT-4¥ cvs^fa isf wf^T f%f 
<t i §R>*iH/*j>i>8- (i£Mfi5fi>^, RwfDvs «i|fev||vs) $Rj*iM 

^ *N#t^" <imt<T ^C^ I «q *Nif%1^ £|MW «tW baft <R3T <t>fa*M> I 

blCTSl "^Ff <£Ri >$\Q&<\ "3T5T5T tfT ^3 ^T? Sbbvsr %3T 4^# ^>$)*l 
*ff% baft ^?T I ^T$W 4&t ^T^H WT ^s £f[W %?#» ^^#f5^ 

^W C^tfas ^(.^ ^*l¥ I ^TSSjfh© ^<ff^ %3T ^*lf03fl ^w?r ffrfsT 

ww ^?r i ^# RvB^h ^#g- ^^ ot^t ^w ^w o^rr ^H ^wmr 



tfW^I^RPT 



fetr ^t ^fe c«?fw #tof?r w^ ^sTrt¥ Tsre?ra ^rN^x 8i W$ ^® 

^" I wlUBSvb ^o %|t ^T 5^C?ra ^TNW 8^ fsrf^, C«lfDB5vb 8o 

s> i ^Piiii*i 1*rs- (^«ifDBSvb, Bmffcs ^ii(5|vi|vs) ^rat^r ^#?r *rai%i& 

TTSRT ^ « tfWl" Wlf%5Tf^ ^R*ft^^" ^T^TI 

H% ^mMtWGR | TT«R ^k^" ^BT tliT, ^#3" ^^ ^W»tW W^K 

H I SAAO (South African Astronomical Observatory)?- 

W^|<t>l*f fw^T TfS^t?" v?§ ^SPT ^W^T^FT 4"^ wR>vb C«# I 5J*f|C««l ^TST?T 

*t^f%15" ^ST ■srfwa" ^tf f^®f ^i" i. ^ffos<T ^r?r tt^w i^cfiwlda^ 

%ff%, WU^Td" RtWf, «Wl^«W5) ^R^" $vsj|ft ^ 9 TfTif 7 T f^?T ^tW^TT 
i8) «W^ nFl^dJRilt: (^IWHlB^ W(¥ ^5R f%*R / ^C'ftPH^ 5 

Qf^-c ^TrrfT (width) 
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^m *f«W wy^l, <s\^W^ 5p#r*l fwf%| ftft C*l*fT*F© 
<R^T I W\ fi> t|iT WlTsT HcnP ^ ^r?r f%% <K?T (^T?T ^Wt<M c<r% 

fWoai ^*i%© ^r i «w^ TZFi^dJQiit?r tjcBt ^H" f^r wf^rf^rr wr 
wlTsr ftw f^r *tt<i*HT ^5^ wRTiftiifi" "^rsnr^t^T c«f^ i «q ^rfw 

■jp^rsr^wif ^1wr?*r wTsft tfir wlT?r ^W wfw i 

f^s" wlTa" ^n^ wTfw ^5 w ^rtrr (wlfw if^ wT*raT ^M 
tfir wfc® *\\m wx wT^raT ^rlw wftM csrc^t ^T wfa® ^twt i 
<FfeF ^-%w iiMw f^T *ftefa5 wfraKCTf af^rNt^ ^r ^T i *lf%*r 
wi^" wlT?r f^ ^rtw ww*f5r wlK c«fw **|H wlT ^rtrr c^t "$Rt 

(Jo f^pg" ^5f«?NT Wftitt %^ ^IW «HW ^^s ^?T I 4^T3" G^T C¥S=T 

cm ^fk?r %¥ wf<rt?r ^r wfa® ^<r i 4^»rt<r f¥w w ^t<r ct ^ 

WIT C^ ^®T ftf Hwr ^W C^T ^t=T ^£ ^ I ^FT ?iw ^tf ^°t« 
^TsTW ^ f^T t|iT ^?T TR*T ^^ ^5R^T ^5^- f^g- c^Jtg- ^ ^tC^ 
4^ ^o W^ tP^T tfiT ^¥ ^Rt¥ W ^^v ^T^T 7 ? ^^" ^wNnrt I 
^TNTfH^S Wsrr^OTa" *tt tW tfw (WIT ^T?T ^K ^T ^W C«?IW io-i^ 



trw^T^Rm 



fi|T^5T ^T^® ^^"l ^TT^^g tfiiW (WfH w?Tr ^<tc®¥ ^rsra" 
f^1^?P!T?r io TMT ^^1^" ^r^T <jvsrc^ ^" i£i^ -5K?r ^H^s ^ CT, 

tfir %w f^¥ c*m (M& «IT^w ^"^ c^^wlw wfsr c«lw 8-g- TsfT 
^H" &\13 «ITW ^^T ^ T%^ tfiiW (WIT ^rfw I %FT tfiT ^s wTwl 

^wr?r <rr ^\oa<\ *i? (wi^» *nt £Tf® ^rc^ ^r ^ f^t T5 jwfw?r 
T%^rer *i¥ ^T^rc*f ^w ^?r <£(3k wtififa ^m ^iKr *$ T%^ «?rrc^^ i 

fw ^T (WIT ^QTm ^T^T?r «fTC^ ^Tl I #t ^W %|6T ^ $m W\^ 
stfW I ^ ^T5T#T -5JM STT5T fi-ofsrf^g- 1 «q^ W?RI ^^ ^" tfiT (WT ^T?T 

^r%«r i wi?" ^ c^m <3^lt ^# ^> tww ^ ^rc^ wi?" ^f*r <wir ^n 

WTiT if! C^M ^rSt 'srl 7 # £>o%?T «J^f 5J?n^ | 

^?T -5JW ^N^s ^W CT, ^W W ^T^TrTa" ^W ^ ^pnft 

*lte<if^© ^?r i &m ct\Mz% IH^i^t ^ w^ ^T?r ^^ tf%w ^^ ^cj, 

4<R ^i C*f "5Tl# I ^ ^T55- lif^r-'lfk^ ^^ TftfT ^ %Wte I Tff^f 

c^rn:< *r?r tilths <wfT ^T?r i ^ «r^ ^NTa" i^^ io f^c5? -src^ 

tfiT ^T^ ^ ifTRl 7 ? ^5T- ^®W ^WT <RfWT ^5 ^T^ ^TNTa" ^TW ^TW ^T 

^r^s ^tpth ^Ta" ^it ^n^ 1 ^w w^ '*rf<iTsr io PiPicg-sj ^su ct #r 

(WT ^rTTT ^®T 80 fsrf^- c«?lw s>o fsrf^- ^Ta" C^% ^r?r *fra" WT^TC*! 



"STTT 



^■5)5) V| 



-#■ ^ft^K csj^fT ^T 
«fTW 



■?#^fl^Kc5N5TT«fTC^ 



^m 
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<rf^T^f% 



^srfpffsr^rr 






<rm 



""TRH 






R=ifi 


















^iw *rt*p ^^M 



^IM4> ^t^" 4^M 





















i£|<|»SM *$W^ ^Pl^t ^^H 






tfw?rtoRPf 



«I^W fil^W ^RTWl" fet^" <R3" 4^aR7T CT, 

0) ^i«>ur^5^"f^^<rr%Fr#[TT" i 

(vs) ^^5 f^f ^iiH>titf ifc ^R% c^r *rt c^r ^tw %ft tfw 

<prttt ^^iibfi ^ ^ i ?jwix ^iw %rf^T <rr tw ffc Rww wr 
^wf^Krfw ^r ■srfCTf "®^ %>iw *rar ^r^ ^5^ ^¥^r ^^r« ^f^r 
^ttsft ^i^ 3>3¥|<t irf^r ^cii^m ^© ^w ^i^ «Rt^ut ^^® ^sw^ 



"smw w*w\(.*w fftws st^tu^^u i" ^^«rfw ^tN 5 ! ci^t¥ caw^ ^^ 

^T^" ^R^" f¥W «Pf^ WT *t^& C^K tfi# C^rf^Tf^T^ (TPltW 

(wr^ ^w ^t#t *flfT ^^^, ^f«NT tfp# ^T^f *$& w^ %n%r 

^rfnf^ ^^r ^rT#t ^R*til; ^tf%«T c^Mr i ^W^T cir^ ^«t ^ftft 4«c^ 
csfH^s (Tit ^n?r c^ "3Tsr?r ^®T c^rr ^rt^ i tfir <?n\3 irffr «R*ot 
kw ^iT ^w ^rr fiT^rsr c^l?" ^t^f *lf%t5j?r c^r ^r c«?fw ci^ll?" 

^f^ra" ^iw4 ^pft ^R7^ ^t#k^ ^©tw?r sfI^i wv <iiF»=i <i^«c^h i 
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*\\<\(.<\<\ <[^ *fW ^W #f CT*IT?T ilt%<F SlW <FCT ((M^ CTf^T 



b^V||*l *>o %?T8- "&W 5 rT 3 T tfo 1WT ^STTt^" ^f%# ^PTf^T *lffa ^f«?NT ^ 

%ft #r ^mst ^wr?r CTtr^rtCTi ^r^T^rr CT*rr ^rt?r wr c^t^r 

f^r *rc?r ^rf^T *iffcp ^w <Fsrt?r t$s& ct*t ^ i wr *# fifw ww 
■?rr?r ■srf^T ^o f^t c*r?r ^ctfs; fw wt^t^tit w%« ^Ft^r ifrf ct*it 

0) ctc^; ^rtwfrr ^r ftofsr w^ ^ct^ i ?jwlx 4*r w^pr *fCTt 
#tw cNt ^tIct i 

(vo) ■#[ tfir, ^ w ^rt\s"?rf^" £>o c«fCT> 80 fsi^fg- ^ w ^rtrr ^ct ^T 

(8) ^^^rr #1^ ^t^t^t <^r«rr ^rtrr1% ^»^t^ ^q^^ - ^T^TTtrr c=r^t ^rtc^" 1 
(ct) ^rtwF ftS^H <n& «fWra ^ctc? 1 ^sf° s #iw #f (wft ^Ict 1 
(^) tfpf 4<f ^t^s ct% w?ra w^ ci^rt c*t^ wa ^?r ^R*nt 

*tWfcT CT*IT ^IWT I 

(1) wfwt<F tfr •^Ic.^'si wl^t ct*it c*t^ wr «re*0t ^twt^r ct*it f*ter 

srtwn 

(v) wtwc<F ^jfsfsrt^" tfir ct*it c^t wr f^r f^w is f^r tw ^^t 

fii^r ifrf ci^fii ^»#<r -sthsTrt ^ict 1 

Crescent moon's visibility Calculation 4"^ <5®^ ^ ^^ 

moon calculator: 

Crescent moon's visibility Calculation wt rg<ig$. i ^t>T 



ttw^ ftwM 



^FTss 4^fi> Data base program. ±\r(f& ^T C«fCT* ife^G- ^T 
1W f^f%^ ftwiwr^tr ^T 0$W Observational Data ^T??^- *ft 

f^*W ^f ^t Data base 4 «i«^s» ^?t ^?R^ 1 

^^fwT« Crescent Moon C^ftl WW ^ ^^ WsM 
visibility Calculation <li<l^ ^GC^. ^Ta" ^*u W° ^^fwr^tr 
^^ST^TT Calculation l^^t^TPtm^^ oq$ Programe 4 ^n^ 

W 7 TfW ^l^ 4»fiiw<) *N#15" f%l6T Tspfl^s w» ^t Programe 
4 si^g; ^?rc^i wsrtw *jf«t% c*r c^r cwt ^T ^tw %tf #tw 

iftfW ^?R^ I ^ <#*^1?r W^S¥(?' ^R^" ^1" ^f% CT CT^T 
CWt CT CT^T ^JCT tfWf ^5R^K CT^T %T <lT CT^T ^CT ^T« WW 

(i») (^^^iCT^CT^CT^smtf^CT^^rfCTl 

(^,) StfwfW ?TW tfiT (£R5^ CT*f C«?fW «T?fW CT*tT ^TfCT l^ff? 

(8) ^M ^%U5 ^^ ^f ^QTft ^PtW I 

('b *|p5CT? CT*f ^5fW tfiT Ci^fCT (£!# 4^# fif^s ^r s^ft I 
(1) C^"W(^t^£W5rtfTT W(^CT , «^ 9 tT^'CT >c t :; ra" 
(V) C^ Wf^W CT^" RWW WT 4^ *f?IW ^P?!^? 

(Js>) ^iM ^jM^ CT^ffwffl" wfrr^tfrr ifc c^ft ^rN^x ^8 wfrft ct% 

^p® ^rfCT^rr 1 

Oo) vSbbvsN RRj-j^trr tfr o^m ^fT#i 1 
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i ) #f <pr^t *tf%w ^rt <i?n^ «i^ $d 4"^ *if%w w ^r?r 
00 w snw ^i<rr <7#r wt<rc<r £Wsr ftr ci^rr c^TCTiif%sw : r i 



\s|W «|>lH>Ul WT I ^l<MJt?T ^T?T #f TftPTH" ^?T ^Tt I flWf 4$ 

^ ^%r <#srM" £iMw ^r^t?t ^^ ^ c*r *nfiT c^Tc^t c^lT ^rfrr^Tr i 

^Rl ^R^T <ra" I ^f% bMftW T5tW?T ^ft" tl^? W^T ttW ^TsT 

^r^t c«fw ^ ^?r c^® «Tfw i ^jfsfft < 5^r ^^R 1 i*N^ ^f ^©t?r 
CFM" 0$UF ^W 4<R ttW ^6T CsPlT <FsHt <ra" WT 4$ C^ftW *r*fef>?r 

cstr*r w c^M" ftsft ww C3#tt ^<r tfir-^w c#^ *j?n? i ^ 
C^tf^ ^^>g<p ^T3#^s Angular Separation ^T Elongation 
^T Arc of light ~*WW ^¥ I ^Mljfa ^rsra" #f-^?T C^t^ RWR 

«ht fefr i ^rtwrsr »t? c«tw tfpf w ^o «ihcvs «rtw ^c# ^r ^r?r 

c^tf^ ^re*fH« ^t^s «k?f i «rtwt Wtf 7 ? OT, tfir ^5 c«fw <* felt 

<#5TM" ^RR" Wt^RyT^ #f C«R3> ^R^" C^t 7 ? £tf^#n® WfM ^^RffT^s 

wfM £tf^#n® w$ ^T 5 ^ ^tt ^c?r i ^©w ^ «\ %ft *fH>rt c f w 
wf^^ ^ (^t^ ^^ ^^ ^^^ tt^R ^r^ ^r^ 

wR tfir ■?r«f 7 T <jf?tft?r ^ «ltw ^^ «tW ifi-.e- ^p&T £iT?r i i&^o ^rtr^T 
^f^ra - ifi^sf 1 ? ^c^H^R" 4% cvbH^H ew^r ^t: ^^ o^ ct, ^t ^5 
c«fw <* f^ft?r c^?r ^r ^rcf *?rt^ s T ^t% c«fw ^^T tfir ij^tr^r ^w 
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^r «?it^" if^^ ^tPr csw #f if'tTsrf 7 ? ^?r ^rr i ^iw ^w^ ^f, 

1W ^RR" Wf^R^T ^t¥ 9 l?' tfiT iflRf 7 ? ^?T I ^ fH^Ttf C^T^ felt <MOs 

ttw^" ^tr;^ £iT?r i^ c«?fw ^ ^&r 1 tfwi" c#«R> ^c^-si *m, tfi ci^r^" 
TNTa" ^TT WR^T ^1^# '©^^f 1w ^5^ f^S" c^fti ^*t? ttw?r 

^k^" ^wir ft*f f^N" c^tt c«lw ^r?# tltsrM" ^^T?r ^rr «TN^t #f 

fe-i^ %§t ^f«NT C#f ^¥ uqr^X f^^M^IT C«?fW tfW^" ^^5T -sp^T io 
felt ^?T W3 CT ^RTT tfiT tJ^fTsrr^T ^® ^TRR" (^ OT*T ^^ WTil 7 ^ 

Angular Separation Rr Arc of light Rt ^W C^t^ ^^ 4"^ 
f^¥ C^TR" ^^ tfWf ^vsT TJCST ^5fW¥ ^^"^f ^"ItTil 7 ? I <jR%" W 

^t^t ^r?t till ci^rr ^rRfi ^fsr^rr «itw (Tnrtw «q ^'csr 'srK ^r^^t 

c^t^ T^f h-^ %§t ^^ f^N^ft^ ^^ tfw^- ^&^T io %% 

Tif^ ^R ^^# -5qt=r^s ^sr ^?r ^^r c^\ ^rNTa" mFFtf ^w «n^w 1 

«r?j*f tf^w «£$ ^bt ^H" sr^ «i^w wf^r c^itwi: #tw sr^ ^"Irr 

W$ ^TRR" I ^T ^© *TRR" ^t% ^ ^I^PliltTT, f^fwR;^ <rr w$ 
(^,) fitt^'SfnTT'^WtR' i«R5^ OT*r C«R^ Cflt *llM fo»ll: 

■sitw ^i ^#«r ^r?, (tr:'^^" ^ ^#«r ■?t^t ^5 %<r c^rra" ^^rr" 
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&®% wft\ fPW *rc?r ^rtw i *ic*f ^, ^s^ cfMtw ^5 <F#*t%?r 
Xfa c<^ ^^x *tf%w ^if^s ^rt^p f^» ^s «?n^ 1 ^rt^ ^s^" 

(CWT- JfC^RIt) tW #1 (FNT (M& ftCST tflW^ ^TNPfrfT WIT ^t TO I 

%?r ^n?r iTfwr ^T^TWfi", f^fwfa twif*r ^ktt em <?r*rr <^s 
•rt^g- 1 ^srR !£i^# cfpf (?rfg- gtf^rW, 'sww fififl) w^\ ^ ^irr | 

^^®t?r ^t^t <ra (TprfcT ttr £W*r <^KT c^® *tter 1 f^f%^ ^rctft 
4<i# cw^ t^ >n>iviii 4 ^r w?$\ fetw ^^" ^t ^rtx 4<pfi> I 

^raT wlf^, ^% *itt*lw <5R% blRftw ftw?r 4<Rt?r ^ wt^R^ 
"3Tsr?r ^rtm *tos ^ f^r h ^sr 88 1^5- erfrr 1 ftofsr sjwtl^s ^rr ^ ! 
^ *rrc*n ^Tw i^ ^r <j^t <rr c^t w *rp 1 ■#" *}ft% fw* c^r 

^T "3T5T5T ^ fa %5> %5T ^ ^5t ^sl^T ^5^% ^1^# f^t ^T ! 

^^rst tfif tea <5R% t>^Pfw> ^^tt ^^r^w^ *w ^^ ^^s. ^ ! 
tfTf-^ffr ^wt ^w ^t^ «ftw ^wt ijisr fCg' ^TtTT ^t ^T^T I 



flW^t^RPT 



CRESCENT'S VISIBILITY MAP OF YEAR 1429 AH 




'Wt «rt^r cFfc*r c^rra" "5^0 ttw^ ^hj^^ ^fr ^^ ^^ ^r?t 
• s 5f«f% c^r ^tw ^W ^w rt ttw cit^ ^^iwr^t ■ s #wr ^sft -^w 
^r c^r ^T*rt wr %rsr c^ i (7R^$ ?w ifrf ^i^rtw jj<!c«<i »tcgt 
ci^rr ^¥^ i ^^# wt^ ^rt^w ^tas^ ^rr tfw c^r^rt ^rr c^r ^w 
■tc^^ ^r^^^f f^c=^ra" ^r^" "^rwr #t<t c^r«rf^" c^t^t ^-''mr c=r^: i «rar*n^, c^r 
^^ c^^ -mm wrsrfw^ cwr %ft tt^ ar?^ <^kt c^t i ^ttstrw 
^ sRf^o ^rjht "5^t%5T cwt tc^K:^ ^twr «t^o w efts, tw tm" 
^r ci^r i ^W ^twi" ^twr «fi^w« ^cw ^r ^ ^w%r, ^ #H 
^ c^«r c^fti '5!^' ^Hj^ii «rt^ *rw^raf^i <JC# CT^FPT cwt 

tW tfiT C^tt?" WCTT "ST^^Rta" ^wrt *tw m' ! W ^flT ^twT «rff C^K 

c^r ^tw ^iwr?r «n^r c^«r #r c^rr Ptnr «rtw, c^t wm *rt c«fw 

^rw^t O^Us ^rp Wl^s s^fotw OT^f 2|f% ^^ tfW¥ , arW? ^% 
%jg# ^^" ■srfCTl" ®<F ^tf W^U ^# C^t^o fWl C^T *To 

f^%r ^r i ^it wiwtf%^ vs#*r c^rf^ f^^ifw ^^r ^?r^, <?m 
lij^- f^r ^tf^r «^ -^m ws$ i 
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RvBfa«uiM«i ^r^t wiwff%^ ^if??r c?*n? H?> <ifwrtc< i ^rsfrs, 
c^r 4?frr ^if?*r ?r f^r Rv5f^t«uiwj^ sN^r ^ ^? (^? centre 

?tf*f?[Cf Wt ^?) I ?fr ?«ft\3 ft 51^*1 J I C&§ (??t ?|?* CTt^I?!? Wt?) 

sM^r #f (3HT ^rtrr, ^f^r *rt?t ^jR%^ wr*!?!? wl? #f c^ff wr 
?ft wWf *tfwt? «itw i c^^t ft5R?<=uiw-i£i?r <3#rt?> wt? c?*r 
cwit Gft^ ^® w ?t?ft ^f«fK c^r c^^t ifrf cr*ll? ^twt 
w\<\\< ^rwr M® ww ?*?co ^j? ^r (?ft «fWf cwrr ^t *tfw) i 
1w ?w ifrf cr*n? ?jHtt? <jc# ?=far c«iw wrwr <prcs *ttf? ?m ttw 

ftf*f§ 4?# CnC*f 1? " 3 T5T5T £T«fW CT*IT ?ft? «tt I ^5T? %T ?f*T ^jRft 

>ii^N" f^T ^5^- c?W3 ?m #t*f cr*rr c*\m wr ^rw f?ct? ^rr 
iffsit ?c# i ^f% f?f%^ ^rast^r wt^mrr cr*ft? afcrfw^ c^ i ^i?*fT 4 

^tw £iMw ^r?gi? ct*it ?iwr ?t?4 tfi#t ^ ^tw? w&^ ^t *jcf 
4?*3; ^if?c*r ci^rr ?t? ^r 4?x *8 ^fst ww ?*?co ^? ; ?w«r ^r 

Wf?l? ^fCT? ftcs?CT? %Tftt? tfiT ^d I ^5?R <£R5^ t^T *Tt?T <jf5t%© 

?Wi^ct*it^w?i 



^IM(.<t> ?C*T SltC^T ffcft Wt?C? tfil CT*ft? ^t? ^iW '^Rff^s 
^T <im?^^fi^lfw?I^C?ft*Jilfi5 <SR1^? I *f?T ?t<f>, ^t^" Wt?C?? 

wt?4c*tt sr^rsr w^f? tfir c^rr c^t i ^t^r ^^ ^i-siw-si *tf%w «i<i^ 

(Ti^M^ 7^ wf^^" ^TW ^^t f^l ^WTt¥ tfiT Cii^lT C^T« ^f^" 

^iNW'si *$ $<u$<s c^mw ^r^fr fro ^m\ M$ «nw ^^^" 
^" i ^T^fK ^twi" ^f ^¥^t f*i1%?r ^rfw i wR ■#" ^m f^ wr^^" 
^w ^^ f^pr ^r ^rr^K rt 9 r^R ^^« ^trr ^t^r ^r ^w ^w 

c^ «£R^ wr ^rf^ C3#*r c*in<in ^wr, ^ra" g-.^o fsrfSfg-i ^it 
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(TT "3TST5T C^^ ^T^T ii.vSo fsrf^g- 1 fwftW tff d^TT ^J^Tfft 
«IIC>sfB3*lN ■5ppRW c r %t?T ■ f TT5TN" 'TSUs -5%^T« ^T 1S^ ' f T?r I C^^TT 

^f^T ^wi" ■^rwwa' «?rt^ «n^ ^r i wNTa" %iw ^f^M f^r v)«r«i<ifi, 

Cot? i^.^o fs^fg" i <?r " 3 T5BT ^Ul? ^Tt? *t?t 1®? 7 T?T I (?TC^§ HllW? 

| tw wrc^^Tt? Tsrcg? -sft^Nsj >o ^&r^f^" wt?c? c? twt? tt^ <tnt 

?tW ^1? >o ^P6T *t? Wfwf^Tf? #f C^IT ?f<rt? ^§T^TT «ltW i Tg^to 
Wl^R5HN1% (TttSHt?, Cot? ^.^o fsrf^Cl' ?^T ^1? t?C? ^S^T ^^ 
Wf?C? (TiTsj?!? TJ^t? i^.^o fsrfsfg- 1 C? "3T5j^" fwfC? Tf?t ^jRffe© 

^?^fwr Wit ^«?r ^pmw ^iRsii^ c*fw ^?r ^?C5 ^?^ csrt? ^i^r 

CT?r ~$m% CT ~m% fwfC? ^?^1WT WiT ^S?l? C?^T CoMrf^ ? (i f I Tr 
C^ i <<\ TfW fwfC? i£l?if^T-^? C?^T ?TNjt ^?T ^?R I f^T ?^fCo 

wf^raT ^'??^r ?^c« *ft1?, T5 jc#r? c«fc?> ^j?f^? ^iw f^r ?c=r wf?t? 
f^?t-?ifar fviRiw ^8 ^&fw f^r ?c^t i c^rP'T 4??, w 5 ^ %>iw« f^r 
Wf?t? ^'??^r I CTt?5T(C^? f^r ^<F J$ <ttv i^6T c$u$ ^i??, ^r «ftw 
t??€t ?t^s i^5t *tw i wf?t? '&^r(w f^r ^w ^? ^?k^? *t? «ltc^ 
4?$i ^®t c«fw *t??€t ^twr *iw i wf?t? ^?^ ?^fco ^?^; ^if?«r ?r 
?1? c?wt^TT c?co *rt^?i c^rf^f^TR? c^K ^it?«r wtwwttw ^©#«r 
c?«n? *tf%^" CJfw «Nfc ?tt 5 f?t ?t t^fwfw c«fw i$w ^? ^?^ ^®T 
^rtwrf^otc^; ff?^s i ^t: wfw(f%?^ ^sif?«r c?ft f^crc? wf^rat «f«fK 

?T?=TtCT»f ^?^ ^POSftW, ^llfwf 7 ? ^Wf1% ^f^T CT*lt CTt? 'STfC^i? ^stf?T 

^?^ ?i? tw ^? «rtf%i «iN>sfiFs<t> ^if?*r c?«it f^ifw ?^ca" 
c^f?srfc^? vstf?*r ^?a ?i? tw ?^T w&m ^®f ^??, ^r f^§ i ^f«fK 
cfK cr^r c«tw c?^r -*m$ ^?# ^©#sr «^ ^c? ^r ^t i fw 
■^rtCT? wv c^r ^nwrfw ^tf?«r c?pit Mw ^?r i«? ^? i c?^rr 

■^^T ^W ^? ?M tfiT CT^IT? "3T5T5T C«t^?> | Tp^r TJ^H" C^T CT^f 2$^ 
tfil CT«rt? *t? "5^5TPT ^W ?^C?, ^S^T ^s1? ^7?? CT»f ^fCf? f^T ^fWT 
*IW WW ?^ca" ' f ^T '^sitCT? f^T ^W ^^ I ^?T^ ^t%© 4?^TFT 
WiT ^s?t? ^|f%# ^N-sJ i 

(<t) 'RSf spi^l RC^ 44>ftOI SfH "^STft^P 3 ^ 
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*{>|Rm %f <RFs Wf^raT (R "3T5J^" (R*RRt <(f% (7r 7T5j^ cW«f ^p^ 
R??lJNR^sT (R% I ^Rw %?$R Tjff> ciit*R ^TCRT (R3Wr <*RX R^Rlt) 

>iwlw> wrra <tc<rr £Tt?r <?> ^% i ^Ri^i for Ws ^Rf*ft fosr (R# 
(R# RRR5TR ^?R^ | 4TOR 4$ <r# <Rifi> rrrstr^r <rr ^rtR <Q?F 
WR? (RR RT ^T, (RRT *fRR WR? ^RT 1% RrRr Rj?^ ^R 
^aRR 4<!# f^fpfg CPf*f CWT ^#f*f ^oll-slW-sJ ^R, Rtf% ftOSMfl rrw 

#r ttrjrr ^sitr ^R fw <rr Wit, <rRT <rt ^tcjht *tfR ^r&r 

*IRR <RRR? RRR RR f^R/SRRsT RRtt*f #R CTCf "5Tf3T ^ <RR WT 
4<!# Hf^t CWR RR <tf RrRr fo^R RR^WTRWn 

«ilwR<t>Ml^ rrrstr^ir ^ ?RRR-<iR c»rr srr %fr tR <Rc*r «itw 
^w^W'l^^f^^^^tt^^^wwfw^twi'^ Wurf fRRRRRiR 

fo$T #R (R?RR i£W ^RT ^R *R^<T f^T ^f *|RR WR I W5TRR 
RrRiR fo$R TfJ^ (R£*R Wfl Wilt) <[R*rR >tt<|bb is> R$T ^3 WR* 
(RR ^sRSR^ ^R lEf (RR rrRir <RC*R RRR£- rjrrst rr*tr i^ r 5 ^ 
($<>TlMpRR ^f^ffa SJ$^ <Mfo*ll) I 4TOR (R R<FR (R£*R 
RRRSlRWf RrRiR fo$R RR «£R5^ RFT Wt <!RT ^FW I 4^ f*R 
<R^s 4<Ft c^R xs#«r (RRffiRt ~$JM I %TtR WfWWflW Wtfor RRR 
^*R *rn?^ (TT^It Ctwt fo^R R^T (RR 4<Ft C%T ^Tf^^T^RJrR^T 
(RRt tl^R WUs ^TTsRR'R I 

RWT^ RSJST -spff^sr f%*f 4<]>fpftiT ^f ^sttR R*rH> «RNl 4<R ^Rt 
4 ^^TRR CWR iflR WRR^ ^Rt *ftR« ^^ fwR ^»rr R*IC^ W^ I 

^totsr ^1w wf^K ^TR ^tR r^t^r «#5rf^K ^rfRRR ^t(r « 

RWl% RR^; ^Rs ^f*fff ff^Tt WfRlt% RfRR ^TR ^ C^f^s 

■^t%r ^r ^i ^rr^r^R ^#^ ^r ^t%r ^rt i 



('b) *tf%C5R (Jt't^WtR' (7t , «tW ^ lil'^'^T sfRcff I 

tR fR% 'Ra' 9 ^ RRC5 ^^ ^jR% ^®R ^^"RR ^s.<? fe§t (RR 
^R RW b^ftfw i^R# ^"f^RR ^RR RRC^ I ^jRfR ^t (Rtf^R 
^5R^R ^RSR ^R ^<#R "?P^T ^«R« ^3f C^lRT^ RRf fRR C^R 



tRRRlRlR^fR 

«TR^ ^^ ^WT RfR^R C^TtRtf RW fw C^R «IR^ I 4 f%*R?HRT I 
tR (RRR TfORR ^R ^R R^ #si 

(RSR- R^ Rjl^ttW ^?T <!R-(R% ^^-TR^T gtf^RT?R ^RS" f%¥ | 
tt^R TflTSTR ^«"?rf5T "S^ W ^T^R (R (RR ^R (R?R ^^ *tf%W I 
^llR^ RRtIR R^s ^s ^Tf^R I ^RR ^Rt (RC^s ^Tf^R RRW *ltfR : 
C5M (RRR R^" tfWf «iJH^)iJ RTff^" siR^ R^© (R (R^T R5l^ ^R | 
R«fK R5^f R5R (R CTC»r <fl" (R ^HR (Rff^R ^Rf" ^K f^^l^^RR I 
^'R tfWl" ^F5R RR ^Rf^RR S5-i^ fetr 4<R V-io %§t ^R, (R I 
Xf^T tR «RR iftIRR W *ttW I 

^ r «ltWlR^ , l1%W^(RRRl^(R«fR'^ ; ^R(^ (R (RR 

CR?*R|; (?$ C%»RT ^® 'ItlR I ''^RfR ^R CR?^ *tf%W (RR rt! 
(RR (RR ^?R^ 4<R ^R (R*lt (Rt^T RT (RR (R^R *tf%W ^R^R 
^R^ I RWlX *lf%C?R (RR ^f^s fafFfg C^R (RR (RRTR Rt I WT ^R j 
(RR <RC*f £T«R RR4 tR (RRT ^TR (Rt CRT'R *lf%C5R ^RlRl 
(Rt^TRR^" (M$?§> RR« 'RR R5l^ ^R ^ (R (R*N57RT ^W R®f | 
R®f ^tWR tR RR« i£1^- >)^v»R^ CiT^s TRR I RRR tR £t% I 
*|HBlte§ RRtW t^" RtRRT ^R« ^ C*fC^ «TRR i (atf^" ,? f^R o.(t Mt I 
^1^ i Vi^ fesfl" ^R ^^® «?TRR i) 

RRR ^-5R« ^© TRR (RR 4<F (RR ^ RfRRRR WV C^Uv C'lR j 

| Tft xsr^fre, tR ^R -gp^sr <#srR rrrT <jR% fw «l1^#s <k#t 

i ^R^" ^R ^fft C«?RR TftlRR ^R ^R I (RWM CRR^*R "R^R I 
«Rf|^ WV (Rt^TRR RM tR (R«R^" "IRR «tR R§RR «?TRR I ^R"^ j 
^RRl" R5l^ ^R *RR 4^?, ^ 3 T 5 RRa ^RT WsT tR ^sR «jHi^iJ RRRT 
^ffR 1w fill^ipRl^ WW, "?RR (RRT R¥<T ^R I 

^lt <RR RfRR ^R^s *f# RT (R, ^#% WRR WRRRR ^fP^R <TC?R^ | 
^R RRR CRR^® RT C^RR^ ^% RRRt £tRsr (RRT RRR FR I ^R j 
<!W ~5JMr fiffwRt ^'5R ^R RT (R, RtRfTtt ^ RfRRRR ^SRT tR I 
(R^s ^fRRT RT 4<R R^% RR^" C«?RR ^®T (M\ RRR l Ra"^ ^-5R« W 
^TRR R^% RR^" t^" RlRRRR ^RT ttR £fRW CT^© *TRRT RT ^m 
^^j^ ^%r 9ff -sf^WT C«?RR £T«RR tR 0^\ (RR I ^^t»RR R^WRf%T 
RRRRR ^RI RT ^IR^T RlwR^R ^jR ^tf%r ^f«t3R^lfRt ^T (R«R^" j 
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(1) <^lf^'^l^^fi|^tt^^W(Jf«l^ < fl^(^^^^ 
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^wr^ <?ftf*f ^n^^t sf^r ftr ct^tt *rtw *it<h#?#^^i wr?f^% 
^rm^ ^1% c^w %>tw ■sjw ^ra" to ^k<r ttw w^r <7r*rfcr3; 
^T (?Kr ^rtw i et^lw #t (FNfa RqiifS <}ft%r c<R^?r ^TR^r 
jp^if^B ^r i ftiT ct c^t'strtt c*r c^H cwtt em o^\ c*r^ tt^i 

c¥K wt^fl" "srRTra" ^^r fpfar, tP^r f^tcs- ^rtwr %rt*r <rr %Ft ifrf 

Ci^r C^R^" ^T Wt^% stfT <QW ^ft To$ ^IMt<M *tf?RT tfii" ^R^t 
C^R^" <*TR/F ^T C*$ W ^JT^QTTi" tfWF ^flT #W f^tSS" Cii*ltfo tit I 
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Crescent moon ^T tW Ufa ^% C«fw O^ft ws -jlh^I ^II^Fo 

^im ^m^ - t^ c*r xfw ^fe ^ ot ^n?r tfir «r?fw ct^it ^rfw 4<ix 

*j<T % *t%ff© ^1% C^RTa sHwr I WT CT CWfa *lf%C5RJ G^fQT^rra' 
*iwra f^sf f^sf ^fWfrr Crescent moon ^T ^M tfir ci^rts *rtw i 
^vsR^T ^s^^g -m^ <|T %Ft tfil £W5T (^KRT ^IW C«H<F l^ft ^8 
^P5T?T (M^ *$$% v\% ftw ^R^g- b|Rfilt<t> 4<F<rr?r S^rfH <^ (tr^- 

^f% artrr "3Tsj^" cwit (^% ^ ^FT?c*f?r f%^ c^r*f ^) ^ ^8 *p&t?r 

^flt; Crescent moon ^T ^TW tfir G^fH 'W wTff%^® Wf^W &T$ 
^" i wr wt<f ^m wf^sTrfwf^ ^rctt cwr- ot, ^fl, f?rMT « 

^WIT^a ^sjfa?l ^Kfl" (?KT ^N3 (TR^s *TR3T I 
^ifas Crescent moon <IT tW iff £NT (?T*rt<T ^8 ^p5T?r ^*u 

%§■ ^rtwwflw ^#*r c^rr f^kr <Rtt?r wt *}ft%r ^tw c=rc*r c^r I 
■^^r 4<^ ^tja# ^tkr*r <rr faw <®?f ^<r ^r i f^fwfw <rr *rtf%t¥ I 
*fa %ft tfir «m (tnt ^rr?r 4<ix twit ^8 ^p5t?r ^fa ^n^ ^ffr c«?fw ! 
ftr ci^rt ^rtrr, c^^Rtsr ^*ftt 4<Ft ^sj?i# ^©t%*r ^T ^^ fa^ ttsj^ I 
^ffRT® '^^t w^wi ^ nwr ^rt c^t c^r c<?fw *fa %^t tfr | 

■sTR^ra" ^rh^x ^^fa^r ^?r ^rfw i ^ar^ ^ct^m ^tT cqus *tt^" c^r ! 

^r 9ft^R <F?rr T(^(fw»R^ Tf^- 7^- 1 j^wtowWM cwi?r ^1 
tf^ ci^fT ct^r ^fHw ^« *tt^" "srfisr ^^fa^r i fw ^R Tjfa^T *l?r | 



tfw?rtoRPf 



^" *iHii^>t^^ r?t i ^ifas ^% wf^" ^pt *r^" ^it ^s^- w|tr^ i 

io) "SRnsTtC^T ^f^f 7|^% ■vs>lNw afRfi^r tfif Cf«IT CtW CT TTt%" 

^it o^rr ^rtw i ^s^ri ■srs^jermi ^r ^fr «n^^ em #r (^rm i^tft ^^^r 
^ • ! ifk^ c^s^nsr <?pr ^?r^ ■srawf, (TM^t, ...f^ll, csrf%wr ^^r" 
<m*r ftw «rt^s "«# o^rr *nw i tw ^fa ww ^rtrr ^% ^rt^" ■sr^effw #r 

^^ frw^ <$^ #r ^r? c^r^ w lirBr f^fw ct ^fr ^r ■sw^fR^x #r o^rr 
frmRi 

^sj^f^s ^i^N^ilw ^«T New Moon 1 mSvr,h?i «iR>mPl<t> ^«f 

SRt^IJt ^T« ^TT^^ ^P 4iT ^5f«f ^C^ Rf^T tfil I ftf%3" ^R5fiT SR^« 

iR<jvh ^sttt ^^¥ sf^rfw 1 ? 1 ^RR^ ■5j^n*r fw(% ^^rr ^wr 

New Moon -<£|?r *lH^ No Moon, Black Moon ^sJlfa *W 

<jj<)^N ^aTa" C^§T 4W^H 1 fw £|^vs^lW <ii ^f^M^Q ^#^ «f«f ^^" 
^d" RT 1 CWT- No Moon-^^ «f«f 'tfpf c^, aTf^^R^ ^Wf^ufir 
tf^W ^f^FsC^I «R*0t « ? TfW "Q^[ ^T t^IPTH" ^?T RT i WWl Black 
Moon-4^ «f«f ^fa"^?r '"^tM #f v»N3 ^rf^s T^r c^j^t ^j?f%- fa^ 
tfwi" CT ^f?*t^ «TfW ^T ^f^t^' «?ltw ^?T iftRR ^?T RT 1 fw 

■^rrsTRt^" ^srtsT « '^sr5i%, ^sfif^tw wr'w, ■srr^ ^i^© -sffliT ff^rr 

wNt% ^TN^ f%R New Moon-^^ *tH^ Zero Moon 

<ij<i^iw5) twf f^?R^T 1 ^t ■spH^ R#t *rN3¥T?r *t?" c«n^ ^a%TR^" 
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tfpf pptTSTH ^?T ^ I CT WT tfaffT <T?PT Wl"^?T ^ ^5t, ^T f^PS" | 

^wtwRr i?', FHf 4<i# f*Pt <[wr c^N^r orfaTsH^" ^r ii-^o ^&r) 

^ ftofsT ^fW? 'tHT^ «n^Q 1%f *fa ^ ^T #f ^f% C*?ft<F j 

^m*t wr ^?r mfes (x ^o ^p&t, ^ ^t?r tfir <rr ^ ^%?r t^t TftPTH" 

$*lf|fa C*TC3^ WFBlt <?TIW «iw. *Nwr ^It No Moon, Black j 
Moon- ^t WT Zero Moon ^Tlt ^>l^ I 
wstfwTfr ffWF New Moon- <l*rt?r c^f^r <fW ^^ «mM>lJN 

*f?r csfe^ tfir wt<rt?r %?r fter ^f«t% ^r*rft< ^p" kf%^ i^mr c%^ I 
^K c*fw ^rWa" *jfsf%" wfwfcr k«t ^t?r i ct ^rarr ^jRfN" ^tfcf I 
#Kw 4<HT?r sf^f^r c*r*r ^?r i 4 w« ^%rr ^wfwr?r tfwl: ^r 

C«fW i£^ WSTfWfa FlW^ C^T <$<^ (?#; I ; pWf 7 T *f?T*F 4 wf^K *ft^ I 
WT^WW %Ft ft*f ^tW £ftf ^^t ^CB^, WTtf^ ^T- 4fi> ■srt^w ! 
WNTa" ^t^ *ff^F 4 %*TfiT ^?R^ "C^raT #f Cii^r ClW ?K, tfiT | 

^r i tsfc ^m #f ^T RiHw ^tT ^?r Crescent Moon- *rf 1^t 
*f%R^^ ^^r #f i ^ji?r ^rf^iK^ #r ^^ Zero Moon-^rf^ ^?pt | 

Tj*fr^T ^t ^i'5i 7 T ^^ ^if^ '^ i wsrfwfa ^rsnr '^r tfw^ w$ ~$$ I 

tfpf ttm 's^ ^ra" wm ^t 7 ^r ' ? rfigi^ tf^ ^5^ ^tftif^s? ^r tfir i 



#fw?r torair 



^fwi" ^t^ tfir ci^^ *psm RijiilU «®^^«f ^r ^^ -^r vi^if^w 

^iR^CiTfl ^1^ «|i||<l>IJtl" f\U^ ®<Ff <XM%, tW I 3 ^W(^W ^t^ 

^ i ^ppRHW? ^t^ New Moon- ^^ wsrf^oTa" fpf i wRr 
«i»iN>ij|?r*i?r*i?it#f^"D>i1 s T^r^ti ^^N^r^^rfftw^ft'sr^r^'W 

^ ^<tWlt *fflW ■3T5Tf$jV ^^ ^^ ^ ^#Tlt ^tflwfWI I 

^r tw ^if% f^ CTfir ^r i 

F^sf *|\s%^s ^^g^ ^% s#?r c^st %rtsr f^- 7#r ^T %rt*r- 
^ ■ ! 5Rf^ 71% ^fk?r «iw ^tw? ^^ ^^ot gjf%^t ^^ ^ ; r^i 
^i^?, ^tw^ 3T¥st s#?r ^Hift iii^# f^g f^r *ft*M" ^s^- ^rrtx 

C^IT^fW ?Nt¥ C5^t ^f ^®W ^T f%f^ST Zero Moon ^l^llft 
^JH^WFT I 5^RHW? Wf^TSTa" felt ^?T tfWf %TN" ^prtft WTa" 
^W ^Jlw*l<iw ^Tf^?r Lunisolar ^<K #Kw f^f^ ^t^k «iRK 

■^TNIf itf fsrfSfg- ^ #t WS' ^TTTT ^1^ tfWf ^?PT %5HJi1 ^ I 

c^r ^% wf^w tfir c^ ^rr?r ^^r 
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^ra": 05ft 8T>T ^ofsrf^ 
~3ft: >I«W^W 

■#■ ^% wf^^" ^tw Wit *ti*M<Mlkr wk WsR>ui^<ii%r 

C^t?T <#l?r WtfTfT ^fa" *T5£<r ^T^T CT*IT ^TOT? f^f^Ul^1% Wf 

^% wTfR^ra" ^©t%sr -^5^ ^tt i c^rr ^#% wt^w (Trf^r ivt wi^rrft 

4<f1wt Wit *fH^iftw? ^ ^rtft itrt wt^#?r *tr^" 

wt^r ^# wr <#t?r ^rt^r *T5us ^<r c^r^t ^% wt?r?t cr ^r^ tur 
cir*rr oao$ ^w i<s>c*f wt*p#?r ester c*r^$ ?j§% wt^r Wt %r 
<rr/t (Tit ^tfk^a" ^r^t <r*Ft?r ^tcrct t% #t or^ ^t c*im« c?rffl?r 

TR- WTsFr^ <ra" W3R?<=1J|*<||%4> Wt ^t^FT <RR^"^<r? 

3T^ *|fto-i£| ftfff*f *R3R^ 3>^T f^?T tfiT (TNT ^ C^T 'srTT 

^iKr <re?r «o iwr <ff ^rr <ra" ^fr^t ^rt^r *iwt ^r Iwra ^wr 

Wf?" if^ ^TT ^5T, ^#% ^ll'SlW'Sl WtW f^T ^TW^ra" *l? 

f^flFUT^T%^ WuTf^rrsTN" *iws ^" wr ^% wt<rc<ra" Wur?r t^T 
^H" 7 rfaT*r '51^5 5j?n^ ^*fc fHSfsT«ijR^ tto %r R<t>H et>T s>o 
fsrf^i ct ^rsra" Wur?r ^w*r *iwr wr ^i ^t^t ct*it ?ttm ^^% 
wt<rc<r?r Tf^T ^wr ^fff^" 4<Ft f^TT Wit ^i^^^'sf^^Kr^'i 

>£) <3Ts|ffa <7FH (TfFT tUT (JNT (FR^FQ Wf ^T«l%^ 4^f^?T W*f 



i8iV %ffk *IT«"?T^T ■STRTI?" tfT 1^% «l|-slW-sl« «TR^" TflTSfH" 
^?T ^f ^T ^^ WlW^^R^" I <[ S ^T?', ^vc*f '«tl^illR, Wf Sj&f «o t^c& 

^c^; "fnr" ^i^" "?rr?r ^^ (Ttf^r tnTf^ ^tpt %t "srf^" 8<b fsff^rS- 1 

^WT 4fet tfo fsrf^ tfiT ^tTSTH" ^Ta" *m ^wf^fWR^WiT^lT^f^" 

1^n-^T(THT"?rr^- 

^": ^«R1? I 

^^ (TKr ^TR^, f^f^UT^T% WiT' f T<fwlwR<MirttTTif c tRN' 

^p c^fT Wun" wrsrrfrR^f «?rt^ «tt^> ^ i «m ^ ^rr ^?r j 
c^wfw ^Ta" 'f^M f*K ^^^xH^" ^Nh ^c*f wt^r# 05ft v$ft f^ 
^r^r Wuti" ww» ^w (Til: tw^" ^^^ ^ws\ -mft w?v ^t« ^c*t I 

Wt^#, f^f^UT^T% WUTI" ■ f TT5TN" ^fWT ^s ^®T« 1S^ ' f T?r C<FHT 
C^WfW ^T CiT«R^ *fRT^ *ftJZft ^Tsra" WfuITO ^T^f 5t%¥ ifflS \ 

^ft dy^to^ ^R WUTl" WWs «|^\© ^^ ^T R5[>St«1J|W 

^ra": wt^r v?T oo fsrf^ 
■qfti f^fo<ift i 
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%R ^T nt^T^T <RTT WT ^<T ^t I 

<m3f «Rf^ i ^ (^rf5T5jt ^^ TTsra" 4$ ^'tsr ^tw ^fw « w ttttt i 
i8$> %?fk *rN3¥t*r ■srfwa" tfir ^t "^'tsr (M*r 4^ f^- ^^ -^^ 

^ra": ^iwr i^ <Fi^R>tf| 
^sra": ^iwr i^ <Fi^tf| 

vstft*!": *K^TT W$ft$ ^oo\r ^Ttft 

■srfpra" tfir ci*fcs c*im« «iN>sflFs<t> ^#*r c^fti ^'*ft^ «i<ntlw« 



tfw?rtoRPf 



wNTa" «q^ ^'csr cff*r fet wtwr wt<rr?r stch w<r ct, 4^; 

cwr i8i^ Rs?lk *rN3¥t*r ^Br #nr ^rrs^Tto© ^t*r TftrsrH" 
^?r ^*r ttwi" <r?pr 80 ^r?re c#t i (Tif^r ^5 w ifttt srfrr i ^p&r 
is fsrf^s- ^r^- -gtpf ^si^- Trr5r <^^^ "5tfT ^Ttsr^s^rr^© T^trsn^r ^?r 1 

u£R5^ fpR 7iwT?T RvBteMJlMj ^T*R ^TS' ^?T ^T tfWl" <T?PT ^8 

wr^rt^wtos c^rttiT <?r*rr c^^?r- 

7PRT: <#T tf o fspg" 

^: ^ (T^rrfft 

(ISNA) ^rM<t>^lw (£R# -src^f af^R , #r?r ct, ^w^ ^ff^ *tf^r 
^t wf^r *fH^? c^m OTtfff wt^w c^ifw ^f ^#«r ^pi^r ^rat 
f^sf cwt ^pr wf^r ^rt^R ^ir %f^, 1 

"=T?r 1 fw w c^k cwf ^t wfw fH^n ^#?r t^w cwn ^®#«r 
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^*i«m ^r <r$i (Rtfir wrr Rifw ^r wfw <*R ^#*r ^strr 
*im wr Wfr i ^us (?m -qk^ M «iiwR<mw W^t wfw %w 

^^s ^- v ^RT S$ f^R^f i R^srR, ISNA-4¥ 4$ "*FUaRr «MISM 

^RRsT W^TTR^" vp-MvjHo^i «|^Mt«[ ^q^" ^R OSfR <R?Tt W^ I 
^sNTS, ^RRsT ^© 4^aRR ^T WfW *ft*FT <RRR ^"WMOkJ ^RRT 

^f^Rfa ^% *TRr i ypRHw? *rrt ;gl^RR «H^^» ^<r <rr r% 
fw ^?r rrr «q$ ^r rw 1%»0 gwrRw? 4^ ^tsjw r<fr ^t¥» 
^^s ^jr 1 iffsr <it$r wrs *r i <rrr ^r*R <7ftft wt?nR *psr«« 

RRRRfT «Tt^ ^R ^*R ^f Wfalfwfca vaR *J7R% ftFR t*TR «TTf^ 
C*R ^#T I «TRR ^R R=T WlWfl ■sp^Rf^T *P^W5) RRR *F5^ 
^*R RMRRC*f W^T CR$ RR<T RT' 5 tR<r ^RT t*fR RRR WWl 
<RR^I 

^f% Rf%^ ^r?r ^m^ wv <iT$r (RR ftffii IrRs <jr% r<fr 
wi«ic*ifi *iw ^^ rsrr ^n^R ^rt ^w *r i wr r%^ ^tr ^rr^ 
r®? r®? "3T5rc?r t<rfw ^Hr^t <rrr 4^® qt^Rtt*R <rR ^tspttt «TRR 
^W Rl; i 
^r r^t ot, wrrr *RR?r far ^t wrst ^rtf^r® ^?r i fw ^r wit 

^?T (R, R<T (R£*R R<FR ^WTHFR (RtR ^INW'SI ^jR WRST 4<T (Tit 
f^fpfg f^f ^3^-cf ^5^0 ^R i ^T3 ^5§f Tt^H" 4<1# t^ft «R^RR?I 
TfSSf jp^tf^s fw ^R WRST ^II^R^T WR fflfc WRRR RRR ^PMf^a 
^R I 

ISNA-4<T *K^lilMIWrsl WRR<!# ^R ^T ^RT ^RT© "5TTT *R?1¥ *Fs 
^^" *J^ ^INW'SI ^T WfW ^fHWf ^iW ^WRT (M*T ^T Wf^T 
^flf^s ^iTr ? c^Rt <7f 3T5BT c^tlWW ^R^T %© %T Rt I 1W W5TRR 

c^rMtwM" ^r^T %^» ^H ^t^:^ i?$ ~$j?m ^if^r wr^ ^tr^" i 
^wr^ ISNA-^^ ^% c^rMtwM" ^r^T %© ^H tp^t c^" ^?rc<r?r 
^ir^tsi?" ^prfft ^^t ^m ^pr wf^T^ll^R'^iTRtf^^^i 

(M^ Wt *ftN f WftlWiT *tf%W ^f^5 CIC^ (TPrRR RftlWa" ^T5T?r 
^?T «ltW «MW RMWfT «TTR^W I^T ^P5T *t^ I 4 %TR ^Tflft ^tF 
«TTR^" fitf^" RTSTR Wt^raT 'STfT *tffcp UERT «TtTT f^T ^% ^ WfTTR 



ttw^ PlW<l*l 



WWWf Ci^*f ^T WfW ^^ 7 TT5rR ^fWt WtfM (?#; I £N^ ^R^" ^?T 
RTsrR^ra" «TTR^^ WV *fa if|^# ^T ^ I f%¥ ^W Rl^R >SRI *fo 

^*fl> i i) #r c^rr i ^) ^^ ^i^r «i^*ii5) «nt^ ^a?rr i rtstrti^ 

nSTTT^ C^R^" ^#3" ^m W^tfWv (7K3^ WWW ^^RR ^T«R RTSTR^" 
«TTf^ ^?T ^l?T I^T ^PR *t^ ^I^R^f^sRR Wt ^iff^P 4 ^TW^R «TTfW 
■^ps sftW (fR 1 ?, CT ^QTTt^ ^Rtft (7PTRR Rt^TR ^fWT ^R «TR^ I C^R 
RW CRlR Wf^Rf ^7R> WfRRRa" CWf tR (R«IT C^RR WRRRf (M*t 
^R WtRT* (M*i ^INW'SI ^R ■©tl^lC.vo-sl t^T R%t *$p& 'l^s'^R I 
WR^IR (RtR WRWa" ^RR^R WRf^" ^TSU® ^?T ^«R ^R WRf^" 
WRR ^RC^" ^R (RRT ^5RR^ ^R ^R £TR*lt ^R RtRRRS" «¥f^ «TRR^ 
^ I RWT^ (RtR WRR WRRR ^RR^" f*R ^T Wf^T RtfR® ^?T ^R 
(RtR ^TRR ^pT Wf^T RtRRRS" RRR RRR ^T '^TRR^ra" *RR WfRRRS" 

(M*t ^pr wf^r 4¥ rrr wrr ^rc^ ^r- ^-sr (rr ^rKrr *f%R^ 

(Rl; I ^R CT"f ^RR^" R®f R®f R^t^S" tR (RT^T io^ fec|i»SsT ^1%R 
^RR^^RtW^^^^wf^^ttR^^RR^R^^I^^I (R(RR£RR 
■5R%r R^SRT ^iRl^ra ^SRI il#R ^® *TRR Rt I 

iis.) ^TRRit?" *rt ^r<K ^t trww wi?p- *m '^rft c««r^ <?f«R^" 

R5R tR (R <R«ft ^TR RT (R RRCTT WT5RT RRlt WfR I 
^R f^g !£1^# 7T5T?r «lFo<j|I^vs ^R *R R5R^1 C*RR *tf%^" 
WRRT'f WRaT ^tR4 #R O^us *flt i uq M^iilUw WTCR tRRS" ^?PT 
%RR ^TKiT <K?R I ^RRRTR ^R tRRS" <RR ^® ^R ^fft C«?RR 
SR5T (R^ft (R^» ^TRR, W^SRR WtRflT 4 fef RC?lt fwrfw WRRf^TT 
^RRTl 

gl^s^fCT^ (£TST ^RRlt RJR'^aRR ^RT R€^" R?T (R, tR ^^# RJRt 
^?RR C^Rt (R«IT ^rRR I WT RT S 1R C ^»RR ^RT ^¥ «jLM^ il R^ 4RX 
^sr ^ ^P&R tR WRW iftlRR ^?T I WT <ljf^*^ ^-?tj\s WR^, CRR 
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fefatt tw 7 T?T I ^HM Wtl#rfWlJf t*H*tRf&-sl i^tf rrrjt 4<!# 

tawiPn* wrrr (<5&r r^*r £\s-<frb) ^tr wf^pr, <r\#t c*rr, f*r?r?r 

TftRR^r ^T ^5^ iS ^P&r 80 RRt 1 

wa i-sivSltvo ^srrI^ cfr#r ^wloa?j iistso rrrjt ^c*r RgRtit 
is- ^p&t \sw> fviftdJ« #r t^tr ^?r 1 4 ^rf^ «£ifl^ tftw r#^" wr 
r*r #R TftPTH" ^r%t 1 wR <rtewi-$«ii<^ RtetRT >i<Ihjs| i^> ^p&t is 
fines? #r ci^rr f?RR%RT iJsJs^ rrrjt ^ic*r wRRtifra 1 ^^t=r c«rr 
fwf%K \aiR>v|vs <[j^ ^c^r <r, <#t cfrr is r 5 ^ wi? rcf r*r 
£r (^r«tus irr ^t ste^ftRMrRfri 

4*ir c«iw 4<i# fwr wtRsrr ^*t*r% <irfs *f# ^t ^ps- *rft r^r 
4<i# cw^ «n^t -srfCT^ c^^r rr?t wR is r^ <$r ^RrsT 
itsf^o ^?r wr crrr?t ?twr?r Rfw #R ^trsfH" ^r rt 1 cr tR r*r 

iffJRR ^R ^*R WT ^R iS+^8=£>fc> R*5t I CT #f ?r ^ wR4t*f 
<*RX 'JsF I ^^TRR WRRT 4^# f^W ^# R, R*R <R*f iR #f R*TR 

tttr <rr ^ wrt ^tr cht ^TrR wt% rw #rr?t r?pt %r is ^r 
<rr \»r ^r wr ^R*til; cr rir f^ur 1 «Nfc cr c=rc*r fr *rr r?# 
wR%RiR^<K«(.^ : #R^^ c rc^ ? trR?ri 

^o) #f <^> wit c^tt^^t fa§)*i Rw-si "Sfr^?r 1 

Wfaft v| Id's! ^5R faR WtRitt ^RRT R^W fRR FR 4?X ^RRT ^5 
WR4R #R R*R^" *flt I ^Wt« ^^ (RR RTCRI ^\s^T f^?T tfiT ^W 

Mc^ tR i ^^wf^^^^^wrwr^^f^'tf^^Ti 

wrwr t^r^ 5 ^ tstwf^ is ^t?t ^r ^rr(7ra tR ^wr o^\ ^rr?r 
^T i < 5R%» iS-i^ W$ft tfr Ci^lTfT ^rr« *k ^t i ^rr^^ i^-^ 
^p&TfT tR ^trsfH" ^?r i *rc?r <?#; c^r ■srf^ra' ^^r f^r f\u^ ^m %r 
i^ ^8r i fW tfpf T^tRR ^r i wf tNt effort ^rfw »rc^" f^r ■?t^t 



ttUTfTl^RPT 



wTfifr 'srrCTfT ar^rsr ^#< ^^ ^w, ftftrr ^#*l" ^ i ^^# ^t^ *lfta 
<muz ^rr c«rw R*iiiH> wr?r« "^8 c^wr ^rfw i 

«'sraT?T %cwu ^s¥Kf ^w r^tT ^i^rWfT <ffl^ fstc?r c^tR i wrwr 

<i«iwh, fitter f^i tR i ^rtei^r ^Rit ^TfM wr^fK t^r wn^t 
^%rt^ ^terw wf^ ^tt?t ^tw c^rr ^^rter ^^ R*iii(t) ^<iR^ 

wtRt^rter, wteraT ^ ^stf^r o^us c*rc?rf| i %h ^r^r, ■sj^r wf^K 
*rr^ ^r(^ ^t%r ^gesr ^srteprter, ^f%fK ^^ ^rt^ wt^tR wNtf^ ^ttt 

"3TTPT5T f%R ^^R, C^T C«TW tR 0^\ m$ C^T C«TC^ ^ c Rt "Q?F 

^5rr^ ^T5R frcw hk ^rRt ^"^ ^«RRr ^sftt <m® d^ft ^rter i trcw 

¥^ (R^« C^R RRf tR ^5T C^Wt ^fS^" ^?T I ^TRRH^- ^sRTTfT Ftt, 
^Wtl (R C^R ■5TKR (R C^R ?TSpI?r f^R ^T (RTR tR (R«ft (R^s 'fRR I 

tR <iw -^rl; ^r fitter 1%RfT #R r?t i 

b*j>ii*i ^.s> ^r «o f^R "^R % c^r «rterHtt^5i ^rn^? c^ c^ 
^R?rt^ vicB i R*Kifi5f%7rf^F? 

WteRT WtR (R^R 'R^RfR ^ RR ^^ (R^R (RR b^\>\ ^o RR 

^?r i wrrrjt wrrrrr ar^R f^R?r ^b^ <£w*fo ^Rt <R«rr ^tr r, 

<Kil4>fi5 FgRtR *R *R ^ f^R ^f^^*o RR ^T ^/^)o RR 
^■SIR^RR^RI ^q R^ilfD WRRRRR ^JR WfRRRfT ?CR R^?I? WRRtMT 
fiRRpSR^T^^- 

i I WR% RRR?T ^^r RR #R (RSft ^T Rt (R^t ^Rlft '^RRRfT 
"R^T (^f«fK tR R*IT ^T^TTR WTff%^» ^TR« RRR OT ^T ^RT (RR 
^RC^ RT QFtes C^RR RRR5" "^RT *lQ<lf^© ^¥) 
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* i ^f% ^r*ttc< wh^w« ?ttz*\w btjvjiw^) Mr wsfa £F#ft 
c*ter tfir *r«R <TNT '*rf<rrsr wlffote wter (^fft c*teF ^p ^t <rr*to^3 

*lte!"^N3 *ttef) 

£t^ fim$ <rfs f?ter ^Tt ^rtrr #t 4^t ^?r ^ ^ wc^wm I 
■srtera" $>w %tt <pterr trw o^\ *iT#t ^1t ^Nt> ^ o t*ter c*l^ ^?rc^ ; 
wf<rt?r w ■srtera" $>w f*ter ftr <?r*ft *rt<n?r wTff^s %t tw c^^ra" 
^Rtf c^ft *rt#r nsK^s *rP# vso t^^sf ^sr^w^i ^wstc^fm 
^ *!?■ *r?r <K*i<i>fi5 -stpt ^o f*ter ^s¥T f8^ 1 1%¥ f^ftrr R^iifD w<te | 
^RfteF sFrf^K c*fw ■srtera" c*>^sr f*ter fftw <TNT ^rt<rRr wTffk^" 
WW 4 <R, "^Tt WW?" ^r?r t%% <k?t ^ <RFs ^?r ^ot^o^S t^f£ <K?T <W 

wt ^r c*r ^rtera 'fcwrsr c<fk sn^Nit^st wf^ i c^rr 8000 
ww w«fK 8V000 ■srtera' ^rtera frfw tfw ^c^s c^r ^IhI^ 
*tt?ri<rti%^T "few *tt^e?rr ^rm1% 1 
is> w, 00 w *r?r *r?r -^iteTsr wRwra *t%*teiii" tt^^t% ^?r j 

t%' s tet¥ ^t^% W& I ^^TCWTt «$ *tf<tf\ ^|3T I fN" ^TW 1?1?4i 

wRwra ff^teiti" ^r^tft *rqter (jsus *iter fim wt^r tH^t% | 

CT ^FT <^r*f C^T l>4jWl*l *S> tww C^T C<FFT ^TPT «o f*tef 4^teT 

T%fK *ttw wt<# ■srf^T *V T%T ^1^3 ^fat ?R3R^ I W«fK C^T 
■srtera" ^b-^sr twws #f <?NT ot?» ^rte 1 ^f ^"sh" ^?r *i^ *t? ^f& ^r 

^ f*tef C*f?T ^?T W«fK $> f^teffT f^T T5T>T (TNT ^tf WTft^s *frm 1 

wtw ^ er^rsr ^l*jfik*> (M^ ^r^: c r #1 (TNT ^T ?T?r ^^?, ^fp# 00 
T%t *jef ^?r ^w tfft?r *iP#Fs «iw ^T5r?r ^v^r t%^s tfr (TNT ! 
^rKTf ^^mr «rteF 1 

^rNT^'l^te" *fft?R^i" T%^f ^05 wr^fr ■srtera- ^^r t^r tfr ^rr*r | 
<Rrc^"^<ri (TWc^t^' ; ^wrf%'5iw«^^wwr^^(T^ 
■stpt 00 t^?r <ff ^^^" ^w 1 ^t £\*\w< ~*tf$& wTa" c^r %w wfafr 
■stTt ^T c W ^iT *fft?r^ wm ^r 1 



tnTf^%^pT 



Council 



Real Hizri Calendar Implementation 
Bangladesh-^ , l2)«t^H f¥m, "SHt^T "^T^ 

^tcw 'spiit^ W ^^"° ^^t ^s^t% ^TT 3 ^ cntfN" ^tef ^rr^KrsiT^ 
■^r ^t(?t fef i£i^# %ffr ^wtersra" w^ra:^ wt*w ^?f fer ^i^# 

Real Hizri Calendar Implementation Council 
Bangladesh ' f Tter 4$ ^T^# ^T T%^ ^^# %fft <t>JlW«4N 
w^t^:^ ^rc^ ■ f rw 2^"^ ^rte^ 1 ^M T%^ ^^# %ffr ^wtersr^ 

W^T^'ll' ^R^ (W«fK ^T(?T T%^ 4<!#R?T ^T 9 IT s; R' ^^1? ^TC^) ^W 
S>o1^ C^fwT ^T% %5 <l>R«lt!3> l WTwr siT^Tt^ste" ^teff #N" 

^iwr t^*rNTgr^ i c^pt w*rw y,>i«iwHT c r tteff ^©#«r fer fet%^» 

vo i ^ csfiKW wter ^^ftera i8/i«- ^rir«r ^ 3#^ote" ^# 
^s> ^^ot^*mr<Rrr^¥i 

8 l^fMt^^^t^t^t^^^^t^^CSfJt^WteTl 
2f8|^" «t^T Wlft: 4$ ^^#1" ^fTF C<?fW fiWt*^ Pi*pwcG 
^P^rTra" iitt^ft^H^tfr %IW ^ 7 TTspT ^ '^TTsr^ ^^^T ^?TN#^" 

f@T%tei?r "sttst ^rr^^r ^rtrr i t%t^ ^raf^s ^r ttw^ ^tntt <k«w 

I ■^Rf'tW^ %IW I t%t^ t^R^T, "Allah has given us >$, new 
moons to start counting of 12 lunar months." 

wwtw sfRTsr ^r ^5^, wt^K ^rr^ t%t^ i# ^r ^1^ ?t«wa- 

\WV i# %rf^T ^T tW t|iT t^?R^T, ^TTW ^XWfetvs ^W 
Crescent|wt^ Astronomically New Moon lc \u^ w«f wsrf^oT, 

CT3T^tr^W^n^irm«IT^"?P^(T^ WRr New Moon ^T 

wsrr^ur w^rtft ^*terr ^r "srr^r ^t^ <j>?rr ^?r ^r 1 t%t^ Pi*pwcG-si T%? 
trcw ^^ c^ov <3&r?r ^^# ^-^ t%^ %>iw fiww wt% 
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<K«W i ^n> T%f% New Moon <w Crescent -*rt *rr«#l c<rTt^T 

|qv©l^\© fsf^- f^ft^r, There can not be more than one 
New Moon in a single lunar month ^Nfa 4^fi> ^strtt! 
0ER5t^y ^T tfPf (Jll^Us «ft^" Rt I Wfc i£RS^ ^TWT C<TWR7s ^TCS^T, 
ft*f <jft%s 4<RrT?!t 2W5T (JKT ^TRTT <*RX (?#t *TM 1%^ WW\ 

fifwtw ^<r i ^fK wt^iM wt^rw «tw ftf^ <ra*r <rr ^ra^ #r c^ I 
"srf^r ^w <Mfi5|t<t> fsfr f^f%^ #fw?r ^W ^rT <k«w i ^wm 

WR^ I ^T$W f% ^1% ifrf OsT (£R# I IT fitf^TtW fifff^Ff C*fW ^T 

W c^lT ^T?r i ^^siw atf^rfCT ^^ffr tt^ 1 f c fi 5 rf 7 r ^?r i fw ^jRfN" | 
f^f%^ ^fsf3^ f^r « <rtfe *rNtw ^r^:^ 4^x ftf^" cwrt f^f%^ 
sra^tsra ^Tsrctf tfr f%^ f%^ ^rsnr tftTSTR" ^?r i ^it wr <rt itw ^T ct I 

f%^ f%^ tfiT TfTPTH" ^?T I *TM < 5R% ^^TW <7T*IT Ctwt ^T ^TTslT : 
^StW8 iW ^fes t%fj? ^Cg*t 4>MC^, ^ "STf^T ^wfw tw I 

<j>?rt ^?r wr ^n^ra" is/is- ^r%*r ^<=f csrrt^t¥ wf^r «iT<re<r i 4<ix I 
^rffT ft& <sr$; ^r%*r ^ <r <rrt?r ^ifi^ ^w i ^ wm ^»r?r <i*it wi#f<F I 

^T^T I C^PH" ^W "srr^T ^JWRTT tW <FsTT ^T "Sff^T^" i8/i£ ^Tf^T <ff I 

csfiK^T sll<K<r i wt<fl?r ^fSt^t c*r*rr ^rtrr, ^ c^r <wr "srrc^ra" is/is- 
^5t%*r js 3 e f cwk^t ^r «tn^t c<rwr ^trtt ^p# ^#^»fw tw wr j 

^5# I ^Titt T%^ <F*R7Tr «£R5^ ^TSJ^T ^ CSfJfs^fr ^TlM (7f«IT ^T?T RT I 
f^T-^Tfe" WW <£$ iftRFT ^STrd ^rt^N 5 ! «ITC^ I WNT5" ^TTCTW 4"^ ! 

c^rt¥ ww ^®#*r « ^tcm tNw w itwi 

^HTCB^ I ^TS" ^1w 4 fw?T WTraT * WT ^1T I 

«• i <ff cwik^" trcw fw cr?t ^rar f¥W ^© *f# trcw ^\u^ I 
tw ^#^ %r f^rr i 

>fe I '^5rt 7 r tW ^WT «^T ^W RT ^ *$ <M\*$R tfiT WTS" ^l<MJl?T 



^ i ^jsr h^i^K ^f%^K ^^ ^rr^ iaTgf^ wNtf^ «ut ^rt^r t%T^" 

^f^T C^Wa" ^T^ *lft^F T%?T tTCW i^ '5lT 3 T tw ^^t¥ C^tR ^srf% 
^^ ^Tf^ ^BIBI^ WNtf^ «UT ^rfWf^" T%T% C^T ^t^ *fft¥ ^4^ I 

<K?nfH i 

C&W WT^raT f¥W ^a *f# tTCW ^tW¥ tW ^tfW^T^Tlfw^T^W 

^f¥© -^5^ i ^r^cr -srr^" «j*f csfrK^i?" wfM ^^rc^r ^^ 1% f%¥ I 
^fwT fviRiw ci^ fifcTrTsR' ■5RR ^w rt, -srNt ^R ®w ^ii%<=ir ^T ! 
^#^ ^if^r "s^ ^ii%«ir 1%^rr i ^rr^ -^rmr ^r ^r (Full Moon) 

^prtft '%tu^ 's^T i^ %r T^fT f^f?r ^^» ^rrra^, ^m f«r ^r I 
^fwr« ■srtwsr «^f ^#^ ^r%«r f^<% wf® ^f^r i 

1^5" ■^TST^TT^" ^f CSflK^Tf tff C«?fW C^f^T fW ^C^ Wf^R^TJ 

*io^^)c« T%T% tot^r, "^jsr h^i^K ^f%^ ^^ *^ ^ai^ ! 
wN^H; «¥T ^iTgrsr f%f^ ^wr c^rd ^T^ *tfta fw trcw i^ "srf^r ! 

^l^K ^tft<pK ^^ *\W wtWI^ WNt% ^QTTT ^T^N" ^TTsT ^Tsr I 
v[<ihw f^nrraT^r ^^ ct c^pt ^t^ ^t wt^tct f^t^t ^^ (?ra" i" 
4^twN3 ^t^ *rft¥-i£i^ -sitsw^" *iftn^5? c^r ftp ^r%r £T5rr c r ^^® 

^^#f w?f c$<& fii^Tf*^ Pi*pwcG ^p^rfTrrr^ irtf^ii^wFtit 

%IW ^^ ^Rf^T ^ W5T TfFvsB ^«r ^T, "^ i^l>MK 

^f%fK ^^ *tl^ laTgf^ wNtf^ «ut ^r(^r f%T% ^fwr c?iWsr ^rf^ I 
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*lfto Rt?r tfwi" i^ "srt^r tw wR <rR ^fc> (rr% i" f%R 4 
M*lilfS si^r w^ <rr ^te; ^t^ *lffr C5\ *p" «n<f <rr ?5*T 

^[R^*fiR*3 CR*t"<!RFs ^f^RR^Tl 

«R*Bt <3RWR *R>F « ^R^ *tfN*-ifR WftRftR <NT ^RFs ^R j 
V\W ^5R*0^ i£| f^?T TR?# ^R sTR^a ^| ^^SfiT ^rRfsM 

4 Ws *f%rc^" t^r R<rfwV 4t ^t^%© t%%rt¥ <rr f%f ! 
^ft<F RT <rr 'Rt fisur "^t ^5; 1 (RR^tR t«ilt<w <rrr?tcr 

WW "=Tr sTR?R £KRfWR R*pf ^lU^T fw <lliH«l 1%f WR ^TT I ^Tfr I 

«*$ R^f tf$%iR rjr ysH-^K ^f%fK ^R *TR wf^ wN^fl; «¥T ! 
ri^ ^tr ^itc^t nRT 5 ^© fsr?ut wKrir <rr ?ttm 1 "<# ^t^ *ff^p ! 
?o^, "c^lRsrr rI^r cj>w faR tR ^MW <f?t, wWf cwrr «TN^t 
*tIr §pt f^r *$ <ir 1" 4$ ^t^ RfR# c^r ^3R (caffl)-^ ^t^ I 
*tffcp R^ <R$l **# ^ir R>«iw ^mr <jrf« ^- (R rrc?t 4<!#j 
Rttf^RfspR ^t^ *tfto 1 «r^ %r ^3R-4?r ^t^ RfiR ^twr wr I 
<rr ^\w. RfR' few ^rtt^r ^r 1 c*ic^$ £t% ' 5 rfw ^^# #r ^prdt ! 
■sfi^r *t*HT <irfs ^?r wt 4$ ^te RtfR-^ rwrr i^ rIpr w^ ! 

^## f«R tR RRC?TQ R$<F WfiR?r «|«|W RqlfaSte *rfw 

^cii^H 1 ^R ^1w ^rt ^ %e?r wlw ^twi" R^RrR^ w #f f^rcsr 

i#^ ^fsr ^5f#r ^f| c<FRT ^ f^glt^5R5 \s^|H ^1^^ C^j 

t^wt# ^r ^w '©^t^' c^wr «q^ ^?tn#^ tj%%rf^ ^ic^W'si ^^ I 
wfwi 

c«iw * f^r *t? f^sf cwr ^rrl% c^w tfif ci^fTa" t?" 1 fw ^t^ *if^F | 

^f% C^NT« New Moon iflxsiH ^?T 1 

■=^T 2(0^ W^R: ^TtW*!^ *K&ffi CT*f HW CWt *I#T C5M tR | 



^pi^Wfl" Ci^S^ ^R*t3t f%*f^ ^Tll ^dwfft 1 ^f«^ ^5TR 
*lfto ^^ ^t^ *lft¥-^ ^ ^R^t ^H ^R« i^^f, wsr wt%r, 
*t%R^f t^rsr f^fwV ^?TN#^ tf&Miilt^ '*m^ ^5^ "f%¥ ^t^ I 
*tf^F ^®r ^?t rt" 1 ^©fa ^»Rr ^R5fft c^wr ^r?r 'ftl^r c^t^r r®t wf j 

CSlWlfof (M*t Wl^fT'srPT «^^R*lHil^>|HJ^ ^?IR 1 R^Rglt^! tR ! 
R^?r^1^" WWfftWt(7iR^^^^ioRW^ c RR I 

"Pt*TST 2fC*j^ W^tR: ^R ^^ «|^*||S1 ^5^% C<FWN3 -^RTtw^i 
iftTsrR ^T Rff% ^T^T (Tft *tf^ar ^rf^R *ff^F 4<R ^f *ft^H" ^^W I 
Rl^(%K! 

WTwr ^Rtt WtR New Moon ^^^\ ^*lrsfR ^5T Rt 1 WRT ^# ^ | 
■^f tJ%R?rt^ R^ tR «R?f New Moon <R?T «ltw ^?ftf^s ^1<t ^^t 
Rf^ ^5IR I C<FRT ^jRfR C^Wt« tR TflTSfR ?m ^\ RRtRC^" W^I j 
sftRtWI -^R 4^ Tf^^fCT^ aq^ ^4 ^jf^ C^R *f%R^f iiR>r C^K ^^^" 

tl^o: RRR^ ¥j%R RfsWR I ^fR^ *ff^F-^?" Rf^ ^TKiT 4WC^ 
■STR^R 4?T ipfl^R I RtR# RR5K ^RRtft Stf^" *f^R *f^R tR CHT I 
|"*f8 I WR ^RR 5 !" RR5K ^RRtft C^R ^HR #T if'tIRR ^R ^R R#W 
8V0 C«?tW G-oo Rf^T ^JT% i£1RRR R^Rt i£1^ ^PfTTf^R tR (R«IT j 
^RRtft WR% RtR "©^ ^RC^T I (R^R ^fR^ *tf^F-oq, (RR RR^R (R^ | 
RC^ (RR ^^RR #R if'tIRR ^R RRtR^l" W^T ^T £RRfWJ"^R I 

^R^" RRR^ ¥jw RTsWR ^XKiT ^RT ^TR I WR^T WtR <jRfR (RR j 
^^ «T?J*t R«R R^T «lt^R ^«R «RT ^TSp'f «TKR ?1^8 i (R«ft ^TR, '*T*R j 
(RR «r?J*f tR (R*IT ^TR ^«R «RI ^SRPt «TKR ^R^T R5R, ^T«R RT ^flWT I 
RR Rt^ft, RT *I^T RR ^Wf RtRR I Wf CRl; (RC*R ^r|r)tr I 
mR^^RC^^RRf^ftRCJRW^I RWT^ (RR ^R tR (R*IT C^Rt 
CRI; tR (R^ft ^RRlft RRfRC^f ^^RR WR ^TfR^ ^RT ^^ RRT ?fNt | 
R3<TR?TI 



57- 



T>tW^feRPT 



^rt^r fwm <rT ^T?r, c<fFt 4<f <mR ^Rtbt c*fw §rrfw aW^r 

tfiT (?NT C*H 4^ ^R?T ^# CT f^# (TTt^Ta" 4"^ ^fWT e-:v»o ^J*ST?T 
RilkM Wt^W tfil (Wft C^T I ^T WIOStRjHKT ^P^ CTt^rTfT Wt^T 

ii:vso ^r i R?in^ #ft <?r*rr w*prtft wiwR5hi^ ^prr^ ^w 

^T i wf<rt?r *r«R H^fw *R3r?r f^r wr<rr?r c^r?r ^^o ^r?r ^w 
wwnrs" «I0^ ^w ^r wlo^faHlrr wT<rTsr ?rt\s i^o ^f5T (i£H£R) i 
ct ^ra" ^w?r ^w*r *lwr ?m 7 r?ri c*r^$ H?rtw? *rc* ^losfR^M 

*Br wf^f^rfrr tfir oNT ^rfw i ^s^\k f$% ^NWfi ^rw wloafR>HRr 

ii. We should not perform Ramadan/Eid by country 
wise new moon sighting, because the rule of shariah 
can not be different for different countries. 

% <iW f^f%^ cwi?r wv *fifw f^f%^ ^^r w^^i 

i^. Commonsense tells us that. "A new moon starts 
just after the old-moon ends; there can not be any gap 
in between." 

It means that a new moon starts at the middle of j 
dark stage. 

S[ijpt*f: ^TNIiHwft' WWW!" <R?T CT, "^jpT tfi" «^"^r t^ft ^r I 

c*w ^t?r t¥ *!?■; 4?r ■srfwr c<fr #t<f «rt^^o ^m^- ^r i ^ stjth <fc?t I 

>^ «t^r ^H: «tc?|?r ^w oiiTsr <$^; wr ^Nt afwfw 1 ?, «$#it 

^^%it5r i tw 4 TR^^r wtwr ^Tw?r tv^rafw ^RsiWTT ^<Js?, ^W Wfa I 



tfw?rtoRPf 



^©m wf^i^T <rf« cr?r^, ifrf (?Tr*r f^f%^" cwt f^f%^ ^rst !^M" 
^T ^r ^fT^R wT ^1w ^rT, ^W f^f%^ <wt?r ^rr c^®T wf^ wHM 

W(^W £1^ ^SRK ~$JM, <5R% f^f%^ Cffffi ^ptprsjI^H ftf%3" 
^W?T ^ilN fTTsrN" WW?T ^!", \sm W«f 1% ^W Wf^TfiiT *I%T8 %R 

■^ ^^r (?#; «ttr^ c^ ^rfaK wW?r ^c^s ^w i ^^ w w«f3^ra" 
w^rdt <jfsi% ^Rit ^^m i£R5^ ^jw wt^fr ■srf^T "®^ ^^« *n^w ^ i 

W«fK «£R^ 1WT ^TW ^^RfR^" ^Tf^rM" 9 Tf^R'^!T^^"' ; T?ri 

c^h- ^iwPRrft ^r^r sNT tfir c^rr ^rfw ^^r ^wiRiit^© 
^Mhtii*) ^irr i (m^ <>wiRiir ^iwPmt^" *tf%w?Fw ^wiRiif^- 
^R ^twr?r ct 'srRTra' #tr (TNT ■ ? rrw ^s^t ^c->ilwRr?rRr® ^R^^ f^r 

^MhCil^) ^T5T?r I ^T^T (TNT ^rR^ ^iwRfrrT ^R ^W ~*tt^ ^TSW 

«ttR^ ^ct? " s tT5tN" «w !^w i 4^ *l%rc®? f«w i ci*ff%f%^ 
wf^TfiiT^R^, wf^TfTiT ^r^t ^w ^r^r ws, ciw «?f ^w tirBit 
^NR<t> i wf ^wi" ^^R^tw <F<?iiwTt ^m ewf^ ^?r ct, 4?rr tR 

>* ^W 2R^ ^RR: 4$ £fafj?r ^SRK CWTa" ^ ^R^ ^?T ^TW!" c#fwr 

tf^ *iwit ^tw ^^" R*)iif5 ^^fg ^c?r %d i ^^?nw ct ^^r 

^!^ "^T #f "©^ 33T, tT^T t|iT C*R -^1! *ft *tt; «q?- -stR^T C^T 
#T^ «ltW ^f | w^ Wlwr WtR, tP^T tfiT C5W! WfWR^T ^rNTa" *t? t?" 

«?r ^?r w^rr^uT i ^r i c«Tc^ ^ t^r *l?r ^r #f (Crescent moon) 
ifTPTR" ^?r I w«fr^ i C«?R^ ^ W^ W$$ WW ^?R^ I «W ^R^" 
^Tltw f^R^ "'^T tfiT ^^ ^?T W^^Ta" T^ft!" ■5TWr5T(f% C«R^ I " 
fil^W OT !^R^, ' f ^T tfil "®^ ^5T, tpWT #T C*R ^1! 1? t! «W 
^R^, ^T t|iT <Q^ ^?T «l«h<t>N f*IT^ '5rWr5Hf% C«R^ I 4*TR?T «l^i<t>N 
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c^r ^prffl" c*it i #Pr ^"tisrt 1 ? ^?r, «ivj|<i>ijt?r *t? i ^ft?" ^^pt sHffl" ^w 
»\k<&X c^wr ^ri¥ 4t ^?rM^ tW%pr $m$ ^rfam wr f^f#© 
^ww\ *n*p 1 ^Psr ^1w *fifw <<rx #Pr ?p*tt<F ?#<f ^5T*r ^t%r ^rBr 

^T ^PTPF WP4 ^itf^HPs *ftT?F-i£l^ ^WHTP, ^*P/T *t5t 4<!X WT5FT Wt 

« ftf*r ^PtPt t^rft" « "5®f^1%, sjertftOT wt'w, ^f%^ wfw ^pjs; 
3*BP» "5f% ff^Tt '^MltR*! imtc ^h ^ t^<j^> t*if^rfa "^t I 

io i «nrr ^pt ^PreHt ^t, c<pPt (M*ff fW¥ «f«NT ■srf^rr ^r #pr 
(?r*n?r ww c<fPt 15 *P* ^ i c<fptT ^Pr wf^K *rt<F f%ft <*rx ^rt?r 
^t%r ^ann^ wpntfs; «?rr ^rt^r ^m <*$\u$ %jf% cr#i 

i^PT?, SR*J? TSRtW fifJPTt <PTC^ ^5T, 3T^T ^PP^PT ^ W^ <ffP5TPT 

*ff^F ^ ^ffr^ *tfN f i4¥ wiwiw i c^pt wpst ^rKit ^prdt ^PraK 
^p% *tfto fior f^uw?" wpr *ftf^r i f^nfB 4^ cwpj<t ^*r wr 

c<fpt *fWt c^ i ^^■sit^t^^Tr^?r~ 5 fi, f^f®, H^wjef i 

<pfaT?T ^Tt W^, C<FPT CWt? %TtS" ^f«NT ^I^Tt 7 ^ 7 T tfif C^f^tl^ 

ww c^r ^ *r« ^?r i aTf^fw %n^" ^^ ■srf^rr ^csr f%^ f^w i 

^^r tfir ci^ll^ ^p 35 ^ <muz I WR^R^ C^T'STf^Tt c^rc^tff^ 
%H^»f1?r m^ wf^w ^ra" i ^ft^*f ^^^ ^tT c^« *ft^?r c^ ifw 

^T?«T(W^r ' f ^T Wt<# ^T "Q^ ^W I fw (Tit 'STf^TT ^T f^S" C?PlT 

WfP#, ^TTR^ H|v8«1|-sl f^W WR ^T^^ ■STT^TT ^5^ ^ £^3" I i. 

■^TT^t *I1*I$J<) ^I^Ilft C^l 7 ? ^T C«fW tfiT if c tT511 7 T ^«T ^T^" b^I^W 
8Vo -511% ^3T% ^f«f37^ra" ^P^T ^RlfW" (Tit #f (Tf^ ^fcsra ■src^tT 



^tw?rPiw<i*i 



^t^W ^l^ t^ ^rl^fr 'STPT "Q^ ^3W I 4t (too -STlt^T ^^# P^§ 

t«lc»iiPi^ ^tsrn^fH mkj w$ *M% wni?" ^r ^(%?r« c^« ^rp" i 

>8^ fifcsfa ^^R: ^R*ot 1^f%, tfif ^m 1^ WW ^ftTTSTH" I 

c^NT?r ^p^Pt <ra\ ^1% w5T ^t^ fror <rr ^ f^?r ap^pV^ ^w 4 
P^WTPi «^ s ^$ l f I pW 4*TP?T «qt ^PTTPi^ ^PJT ^p^p« t%t%ra" 
f% C^P4tt^" CR?R^ ^T ~*ft ^r I 

-§tf^T^ C«tC^ ^sTTT "^^X ' 9 l1^R2r ^>T^T ^f^t^F C««rC^ ^QTTT WB^» -^Tt^f^t^ 
^"T^sts^ stsiH^ra" (Standard Time) ^l^ts 

m® fiWTPi ^ ^PT <fc%?\ W^Tffp^T-^^ f#T ^t ^ffer, 
C^il^ff -sj^fpH ^fl 4WC^ I i£lt ^^ ^^ ^?P^ ■STP^a" ^SHT 

^TTPt, <xm% wp%pf^ >s^i 1^i4t i '5I3H ^<pr wP^ffK ^^ ^rti 

^H^ *l^»5^ SP^M ^^» FH" \s\s^t ' 5 rP^' WPW® ^TP^T I «^[ ^tt 

(?H^s ^?r ^iwpt *ffp*F « -^p^ *pfp*F <n CT ^rr^tp^" f% <m%, 

^P^fte" (Tit ^^ P^Sff «W, [<C<I4, WPf«T, ^T5p4f fw <pf fes 

^r i 

^5TPT *|ffrp i£|?r ^?T WPT t^K ^^ S>^ :f TW WPfP® *pfp^F uq wi^K 
'TP^ f%f^ t^TfTT ^^T, "£Pf®*P^F, -5rPP4Wif%f WW ^^ (TT W M% 
^^T ^?lM ^T '^ ^lt ^TfT ^T Wt *tfto I It P^Ttsps ^pfT ^ oq^ 
■srpp^" « #p-t wif%i" ^sptr ^W sp^# i" ^t wp^Ps *ffp*F ^ f%^# f^r?r 

i. wt *ffp«F -5th<i^i^ ^tr iw «trT5t w i 
^. ^fT*ffp*F f%(^s T^Prr *tt%^f i 
o. 'srP^' « fipT wff%f ^sptr ^W £pp# i 
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(ill; *w ^^k fsyftM^ i oq^ *w sprfa fpft<ts?r (ffW) i ^ *W 

(m^ f^arH" *i3k*p§ ^f^»fw <fT<it *iH*k<i> *w £f^# <Kt ~$m% I 

<mw<w ^tfirT wr, ^strrf^" wr, ^g" «w wrts f?fer *i^i<t ?#^ 

?m i wsrfw lt% *wiit<i> wM *o <jft%r f^f%rj ^iw ^w?ra" 7^ 
f^kt <Rff ^c?r^ i ®% ^ ^r, lifter ^<rgH o° fe§t gifwr?r *tc<t 

*!lR<t>fll ^T^g- \atW?T ^FT^T f*tf?T <Kf I ^l¥ Wl^T '5R?T <!# <FT<rr 

f^k^ <k?t 3#^ ^ gfpfx^- ^n 7f§^ ct^?t |t% c«?fw srsTM" ^rsra" 
t^m ^ Tp^cf ^jw i wtwr ft*tf wf^TtMr ^ « st^i? ^rwr 
^rgm wRr ce^t <^it<rr w lt% c«?fw ^ <j?r^ *iftar <Fi"'<rr *ftr?F 
csft^ ^sttT %f^s ^jRfN" ^t^t ^^ra" sNK ^nr (Standard Time) 
f^k^ i (wiw) 

^riwct? *rtw*rt% irt<mr ^ft *mm« «?rt^ ^?r (Tit ^r#r ^m *mm 
wxi wwr ^ ^?r ^r ^rtw ^sr 88 fsfifc o$uf 4<r ^k ciffc® ^?r 

fW £ftf ^5^ C^T nSBT 88 fs^g" C«tW <??T ^ fsrf^f *TC*0t «f% ^3" 
?PR3? «TTf^ ^?T «ltW I C^T ^T^T i'fJT 88 W$ 0$UF ?WP\ tf&T ^<? 

1viRd5<i "src^rr ^r?r ^t ^ c«fr^ s>t51^" "stc^t ^^rt i ^^a" ^ ^f^sf i 

irW *fw?r wf^*f^ ■srWtrr ^Pr ^ wfw ^f«?fK ^i^t ^*ut^ ^?r ^r 

%>iw *rsrc?T ^tcm ^r%5^rfrr ?FH3? ^jw ^fip ^f5T ?fr^? ^tt^^" 
C^ar^M^C?«©t88 fsrf^ C«fW e?T ^o f^c5? *rc*ot «IT^W 1 1%¥ 

^, vS, 8 ii^<]^- W C^T iil^# fw ^^ ¥1" ^W Ci^^T *FXM WttU®<S 

" 3 T5r?r ^Ri ^^r £W*t ^^^ i fw c^r tjW^" ■srNTa' ^*t^?r ^5 wf^rc«T 
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^S, -spiK^ -^it TJ^ i^ST *R^t ^fw %^ f^ <!# (TfSlt WW^" 

^IJIWj-sI ft% ^?FT «RWl^5f? -STNTa- ^^ Tp«R ^ WfPT ^^" 
^CT ^*(Tt^ i^5T iw tw "®^ ^W ^^ <jf3|% ^T^T «f«|3T^ra" ^WH 

f^f?r ^1^ o° f^tr gtf^srtrr 1 fff%w gifwr o° feft 5^" <7f«fK c«fw 

ig-° f^ft WSf ^^ vsM" ^f ^T5R£ ^jRffW ^8lt ^T5T?r ^f«t37?T fW3? 

^it ^?r^ i "?f^t wiwr ^r«R ^fw ^fek 1w ^ife?r ci#r ^r*ut^ ^tp" 
i^ST ^ ^r«f ffto- ^^r ^rsr?r wt^r ^ 1 «Nh «f^w ?m= 

" 3 Tsr?r ^sffl" ^^T ^?r^ ^IIhcm ^TO^ra" ^tw ^r^ i^ ^p5T c^rM" ^kz ^^ 
URcm *tf%c?ra" cii^M^ wit* i^ ^5T f^rtt ^c? 1 wfw wr^rfwi" 

URcm ^r^k o° %tr gif^mr ^w 7 ^ ^w <*hk ^t? ^t? tw arf^r 
fw v^ewhottj ^1^ URcbfi c^r ^rr c^ 1 ff% *r^" ^i^r ^f^^r 

C 1 ^ C^T ^^ C^t#W ^5R^k I ^5 ^SfN%^ ^TfTC:^ ^t it% *R^" 
C5tr ^5^f| ff% ^ ^^ *t^ar ^T'^ *ftr?F i£RT ^5R^k ^STTt ^1w o° 

feft glf^iT?r 1 tf^r ^T'^ ic lfN ? c«?f^ <©^ ^- ^rw ^t% ^Tsirr tw 
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<Ftfw ^tftWBI f^TRF <FW t«R?, FW I 

^rtMMfw ^s? wfa w^ wtwr 4*ttw 2fwfw%r ^r^ f^rat 

^r^m <F?rr?r cstr <raf| i 

c>iffl{&iiM * tfR%^T^*u^«rr8 

^-^fe c^h f^ft ^t^ra" ^*t?r fw ^[-t^ft ot<f ^wtw^ c*r 

c*Frt% cit ^# CTt 4*rt<FT?r c^flfwR 1 Hhcm ^*rt fw "^rT^sTrf 

wRR>iiHw ^rt ^?r fsw t^awre; <rr ^5 wt<r*rr 1 *jft%r ^5 "st^jt 

^tc^t gtf^rt c^rr rT *rei?ra <m*\ lt% «i<is?i<i03Dlk w fw <rr 
^»Rr fe?r ^fc>4»>i <K«cfe> i "spr wt?r*itt^ o° %fr wt ^?r isrk ^Tir 
^r ftm *faiFz\ <k^ i ^5 wt<r*rfw o° f®fjt *raT ^?r 4<r ^fa f^ 
N*lfto© ^?r^ ivo° %fr gtf^rsrr c^tt IT wt^wrfw ^#*T c?pIT few 

Rwfbvs I t*$ -^T -si^R^rr «jR%^ ^ Wf RW <K?R^ I <£R# ^ 

c^tM^ ^*Rrfi> fp^r cfMtf i 




■STftTW i^fr ^Tt^ I ^g" 9 !^ RtftWffT WTwra" ?jf^rR igfCTT <*RX 
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^?T i IThf wRfoflHw ^5 ?rarar»IT (Prime Meridian) Rww f^t 

^• s tRwT?r $#fi> cwft 8i ^r eif^ffift ^wt^ <3¥lf*f^ RjPi^ 
f^r® ^?r i URbw ^t ■sm^^ Rww RwhR wwt «f<fK o° %tr 
glfwr %m ^s?rt ^^ wwt cstcBi wtwtw 1 ? ^sit ^?r i ^# CH 

'ICT 7 C^fB Ct5T tflW?, ^tM lifsR^tt f^^R^ c^fB cw i ^r « 3lfW«T c^fB 
(FRIT C«^ fes SftW I !t%, £f% C^fWf 7 ? R.WW Sf?KfP5? C ! f^T 

^PoT i 

lt%Rr ^ *tf &X&K 1$to&\ *m ^^ ^^ gf% cwRI^iih 

^f%^lPT (FNT C*t^ f^f%^ 'stNk^ ^T ■5T s 1K^IT \k(.*i(.< f^f%^ ^R" 

gtf^srr c^rr <ij<i^ ^?r^ i ^"s^# -sn^tfrog ^IIhcw ^^ fet ^1t 
wRI^iilw-d <iT<^r?r (fnt ^r?ri ivvs ^rt^ra" «i^Nw ^nwff%^ 
wRRsiif^r >iiH|em g?t^r c^fB (frit c«fw 1^© «?rtw ^ sftrr ^c?r^ 
ti*^ «re?r txtf^r wRR>iiHw ^rt ^r ■srk^t <rr wzfr *ft*sp&iK$ 

few RR^" <K?TI lt% wQR>i||W<) ^ <i><:ii<i»nJ ^T «*PlW*l 

wRRjiif^r fe>ti<i rtw® ^® i c^r ^rt^wwt%?rr, csf^wfw^r, irtgr, 



'BT^sr <M^ "^T "'TW ^PC^ ^T%^PT: 



^R*f *r^RR <$e^s ^i%" ^w?r fa? ^ht ^«T wr«#R* 5w?ra ^^R 

f^W ^5^- 1 £ff%1t *f^M -srWR" ^t^" ^R ^R WP'TC^T ^«R ■srtt^ 5^" 
%r ^tf ^i% i c 3 ^; ^rfw ^rsra" wft^ f^ ^^T ^t 1t f^^T 3 %T R^ 
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^rfw ^rsra" (FFC*f ^©itw f^sf f^sf ^?r ^m f^> ^c?r f^n© i uq ^t^s %r 
^^pfsr qtsiRH *rfip <?rfa i ^nr fHC<srt*rsi ^#f© ^ot f^ <k?t to 
^rr?r ^TT?r f*fer ^m ^kn^ ^m f§^> ^c^ f¥© i *p*r c^pN" ^ 
^»r ^?r gs^- ^rt^ Tj^g- «tcuf -5^ Trt^3?rr ^rw ^?f wm i ct ^ra" 

fvs^oT i i£PR" ^rwf *wl*ilM-si ^rx iv^v ^rf^r ^^sr ^Ht^ii ^Nfw 
c^wT^ dpfsr?. ^jfaft <r#r ^m ^w*t R«1^-si jjmt at^R <f^ i it 

<WT ^rfff (M^ <jftfto© f^r-^1% ftM ^?r ^8 *f§T, ct^ f%f% 
^" iG-° fisfjt I ^Q *fC<T ^I^Hf^xJ 5 ^t^:^ 4$ wr ^N" c<r^ ^8lt 

c«fw ^ft> w^ i i° fisft gtfwf?r wv (tr^" 8 ftf5# w?ra frsrw 

^T% *W«IW ^WST CWTf W^T ^R^tfw 'PRI^CT Wfe Wf ^?T I 

i£it wrw afsm ^r?r <rr ^rs*re*RW *43<m <r?t i cwr fter c^ 

%&1B- 'ST^sr CSff^T *?TN^^T^S ^TaT ^^1^" ^f^5T CWt^T ^T^^f^" ^^^" I 

alter oififenH *r^^ter <^fH: 

C^T 4*TW<T 5^BI^ WlWsftfWsRTT wM :3 T5T?r %M H^TT ^^" 

^f^r^r^rrf^r ftf^ ^m?r awr ^m f^ ^^r ^iR i fw ^nc^-si 

C^T^SW ^s^f^ iVV^S ^TR^ra' JTCS^? C«R^; dpfsfo ^^ i g^r (^ 
q\&W3 ^R^" ^^ <K?T i£RK ^^ fs^l| |t% WT^<F ^Tswtf%^ 

Prime Meridian tow WT ^?T ^T o° %sjt Ajl^la sRf^o ^?T ^M 




4)Rbw o° MT gtT%t5 *^ ^*r "snw^tT ^mt ^^m c^R" iff^JP^ 

Ufauxi ^?Fr «i^sfT^BR Trtw o° fetr o f^e- o (7R^^ 5tf^rr?r 
^r^t ^w *kw c=T5rr ~$m% 4fts *(& ^Tf fw after c^flfwfa ^w^ 

^^t ^?R^ (Tit ^wTfR^Sft £f%f^® ^?R^ liar ±<&<\(t TtW I tf^RTT 

^^ ajf^w ^^^" fer ^rf ^tt ^?r ^r wf^e ^o^^ i ^rr ^r, ^^^trtt 

srt'il^ ^aTWt C^ft-V i£|^, ^TS" C^T (?# ^K ^T% ^Rl^lW'4-i l ^Wl" 

(<f$ -=5^^ ^pra%r ■sn^" %r ^r i ^wr^ c^r f^ixt^- ^f%^tfw 
^T ^?T CT ff% csfCT* Prime Meridian ^W^TT ^fT ^C?R^ ^T ^^r I 

aNw: ivvs ^rl^ra" <J5 c«R^ ^h(§ ^w i 5ter csfR ^r^rra' 
ltt%^ after CTk%?rR %iw ^r^ ^^ ^l*if^wi i ^^r ^©rcw 
72%tt<F aff%&r ^^© ivvs ^rf^ra' m&tta after c^rifwR >r.hisiw 



^©Tcw w&% &i*f®m\ c«fw fj# ^rfiiT?r ^r i ^# ^5 ^1^ c f 1 c^rT 

"TjTR^f ^RR Ci*f ^m\ "PffsR^T f^^R^ CSf& CPT5T ^^ifw^ QofS (?m 
C«TW R^© sftW I WR 3^^ C^ cm\ fe© «TR^ C*IC^§ ^T^T *J5 
C«R^ «|r|f^3T wRR>ilHW ^T Wt^Prf %7RR ^mt^ ^fljPlT I ^©f^T 

w«rr ■?tr^ ^f%^ifw c^r ^r ^?r ^1 ^t®r>#^ ^r^<te Itf^ -^r 
^*jK^rr %trr itft% *tr?r 1 
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^g"^ wr c<i%Faffl" ■stN^m c^it c?r^ ^rtRwr URbw ^fu 
ws^pit 1w RwHt <fsr^T i «q <FRHfi> ^rtf "^ra" i tf^tw <?r*rr 

Ri>)<m, "srfl^f, *fk?W, , utH 7 r, c^K >c<Ki>K, Scs?$h ^ ^t^r ^«tW« 

firf^r wtefoiifa" %*it<i w« ~$m% i 

^wr^ <q^ ^flh«r, wlwf^K <rr t^T%r <jH<k>tsi ^#s ci^^r^t 






ct <Rifi> gifwr c*i%?r wrr *jd?r ^r^tw f^ w^r^" ^rt^w i 
^wr^ ^f% w c<fr ^rtr ^r-TTfsK cw?r itn*i|ist<i> c^rtw -^r 
w c^lT fw ^i 7 ^ wt ^rtrr i c^ ^ ^f«tft?r c^r ^^# ^rtt ^t 
ws^pit <fsht <ra" ot ^^ cit ^1w c?r«rt?r ^'*fW *ft spfa <k?t f^?r 

*fWt1^S T5T ^3 \st WlW5f[fw»R?T %fa ^¥ I 

^Wt^ ^f% C<FR 4<!# ^RTR" ^FfT %3T ^"^T W C^tT ^SHT <Rtf 

^?r ^r#; <5R% c<fr ug^ ^? o° fefr o f5rf# o pp9 «i<j^iw 



ttW^^^pT 



w 7 ^ ^^" #r <5^T%^ *^o° f^§kv» fw^ ^c^> ^?r ^®w iwr ^^# 
<f. w xf 7 ^ ^^f% JKtbCii artftwsr I 

Rwfbvs I 

«. ^t^ w xf 7 ^ ^?r wt^" c^r ^twi" m$\ ^f%^tfw «^ <?#; i 



(¥) <5R% 2ii§]*i^w ^t *t^ar "^r^r "*tf^p: 

■sj^t wfwK *rt^ ^pr whi%t ypRRw? ^u ff^rr fwm Mf^^ 
^f f^?R^T ^T?rpK *ifta ^Nh ^t'^t ^raw ttt 'wr?r ^<i^ i ^f% 

''tfe^RTT ^t ^T?f^K *ff^F ^T <Ft'^ , W ^slt ^?R^ \st «jf3|% C^^ 

^Rf^» tq^x cr^TR" c«rc^ ^'»rw ^tfl" f^» -^?r^ i ^t wf^r ^raK 

^^ Wf^K ¥R5^ WNtR f^ ^^R, "STf^lW, V|H<j>Sf|Fs'S| W$ 2pm 

^r?, ^R %■ fror ^Rfr ^ft ^?r i" «NT«, ^T'rT '*ffN f ^?r %w ^f?*i^ 

(Tit ^IN^^IWiI W%*k$ \st Iwtl ^» ^^« sftW ^^o £fsfCT ^^# 
<It ^s^RRsi" I ^R^fR^- i^SM 4W ^T'R^' ^R^ C«tW Tf^s ®W ^^ 
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w^" "5fi^ wf# ftft ^srplH; WNt^ ^RR R«lJFs fwR '^TK 
<K«(.fe>R R 1 ^ ?jfN ^' 3tWR W *$R Wf^K *TR ^RRsr fRt*f> ^ cirT 

^*R *rtfR ^fRRR ^^ ^pfiw %r i cr*tkr ^t°t wfcRR r« i<r# ri' 
(Rr* ^ffr Rjt ^?r i *RR#fcs ^r f^Iw £prtfw ^?r i cr rRstcr wt 
*i31*k<i> ^rr ^?r ^t rrm *RRftos wf^K rr 1%fR Rtetw Rfi 
<mmh ^r?, ^tft yc M w i £Irw cr RKlw Rft ^r ^t ^C05, WTf 
^f^pr rkiw i wiR f^?pr Ri^tosR Rfc^Rfi^RRR^K*R>Fi 

^[r^ *fff7F 4 Rl^RJRR *I?Rt%T, ^RtRR ¥RRtRR ^R?T RR 

Wf^tR wN^fl; «¥T RtwtR 1%r rcrr, c^ R^Rlt*RfRT, c^ r?t rIrT 
wTrrRT RRlt wf^Tsrfwi" r^r RRtwtR 4 Rt%R wfasR i" ^rrR 
Rit%RR srri^r, ^rIrr ^rrIrIr, ^rr rr ^aiai^ wtRitfs; «ut 
r^Ir ^^r, c^irrt f% wR RRipT rt^r f%? ^sr[r w^" iKtRKR 
rrir R%rt^ ^RiRr wr^r ^rrt ^t»rc, wtwK tr ^^ ^rr ^iffa 
^ rr mwt^ wNtfs; «rt ^rf^tsr vS*^ ^sr wKrr i f^fR <mmh, 

CRR 4^5T RiT R^s Wf^Wf^ra" ^RiT $R RtRt rDr 4R ^RR «Rf^s I 
RR 4R RR ^R $R 4Rfa#; RfR I £ff%RR 1o,ooo CRRfaT (RRftR 
«KR*f RRR I RRT 4RRR RR 3JR WK7R ^RT RilRRR WR £KR*f 
^c^- 7(t | (fl^rsr ^3 f<*i|i|<|>5) ^TT^rra" RCRt^ RfT *iffcp ^r wv 

c^it^r RfRzr rtrt ic ifN j «i<i^ i 

^^f^M Wf^TfMT 0$UF Q R*JilH5 "Pfg OT *ff^3r ^T'^T *lf^F < ^R% 
Xf^^CK?T£ilfH^r^RWf^C^NT« C^tl 

*lf%2T ^T'^T *ff^F ^I'SH' ifRsfS' ^R C^TfW SK^T ^\^ « ^# 
4W^H I ^ *ff%ZT ^T^T *ff^F ^M*f C^f^TC^ RR s#W? ^#, ^3ffW? 

?pfr,wtMr ^t ^ ^IT^ wf^ wNtfs; ^rr ^il^Tsr rr ^'<rnR ^5RT 

4W^H, ^T^TTRf 4W^H I 4$ <Ff<rr *l?t^F-«q?' Rf%^ ^t7R *flfW %R 
\5pr^ ^Tll^s CiTRT 4W^H I fitf^f^T ^Rffw ^^s (RCT WfW ^ 
"iR^^T'^T^ff^F ^¥^^R I 



^5R^R C^R CWf ^T ?#Wft<r ^RT© *ft^W RT I ^^Tf^lfe C^R C^R I 
^1%^ttW ®<Ff Rt ^?T t^% |f§R^R £fFR -siTsiTW 4 RC?T C^R 

c<fr wfMMT ^?r ^t i ^®^ wfM^r ^?r ^®r ^^ 4^ c®tr ^ra" | 

R^® <rRRtf ^f^l^T %R i URCM ^*R %R ^l^TT ^^t ^1^# C^IT I 
RC?T ■STf^Ra" C^R Wf£R «I1^R ^Rcf (^ | ^rat ^jtrX ^^# ^fffw 
vS^o° f^§k^ ^M" ^^W (R C^R 4<FSR '5Tl^5, (R C^R ^IR i#5E?lt 
^»R^s ^I^R (R o° f^§k^" WtlW Wf^ WR ^®R ^pfasf ^RC^ *^o° 

f^tRglf^(R«ltR^;i 

fW <jf5t%© i^-SR C^R CPf»f (^ C^JtR -spi^rR ^sr c#f (^ i ^ftpfg- 
tRRC^" ^f^f^TRT (RT«r« Rt^R WfR ypRR?t ^fe ^T'^T *lft?P ^^ | 
%R^ "5^" f*pRcil ^Hl^s WRR ^R I ^% ft^R^R £fFR RT^WR^ c»t ! 
f^FR^f ^r ^RJTfRf R»R R^^ C^M ^R I ^ ^lt R?T ^T«?t^ I 

|"»lft¥ « t%T *r1r oq tf^zr ^T'^T *ff!R 4^ ^^ ^R® t^ttN" 
^H1^H?J RtRtR ^TR ^^RT «tt<FR ^RC^ ^RT ^IR^ ^T'^T *R>F <£® \ 
^R^R, RR-'SRRT, ^Fs$jfa<t> ®Wf W^4 «¥fRR^(R I <4 ^fWT« ^R 
^fNR t^% H^ 3 =5RRr WfR ^jRfR (R (RR XfR ^®RT (RC^s "IR^T^ 

in^nar -s^rr « -5|%Tr *ffk¥ ^w sfcvt rw^ i ^ r^rsh^t ^ I 

^tWf ^IRR ^R ^W, ^W ^tWf ?RR> ^tW^R ^f^lR^ ^R ! 
fW5 WR ^f^fR^^R ^R Wt *ffR « -5JRR *ffR ^ CTt I (RC^$ 
■WT *fttR « -5JRR *R>F «rf% ^IR^ ^R I RWlX H% R?T ^tRt 1 #^ I 
RRf^T ^R R^TR C«fW R5JTT t*W ^^ ^RT %f^s I 
(R) 'RSsr'^II^W ^IWfl <MC^ W^IC-M '©^'■sICHC^: 
2T?R Rt^", fiT?R Rft ^R^" WR5T WfRltf^ 3 ! RIRTst tf%Zl ^TRl *ftfR j 
R^k^ *R ^R« R5 WfRlt%T RfRTsr ^TR ^TR RW *t^ar RT'R' I 
!"»#¥ ^TR ^RRR «R^R «*rtWRl *I<)<I^C^ ^R^" ^?lfN W(Rlt%T 
TTtRR ^ *tf^3T ^tRt RS" 4?T tfTS R^t^ ^RR I ^R® t^tflR 
WfRltt^ 3 ! 'fHtST ^TR ^ R3R ^R® tR5Tt%T WfRtt%T RtRR 4<!X I 
■^R® t 3 ^^ WfRtt%T RlRR ^TfW« Wf^K ^TR Rfl" %RR RR5 
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3*iw X<w\i&\ ^iHRIVl fHtsr i ^fa <^r^ w^ t^^fffa wNtf^r 
^Tt^rrsr f^r t?r ^r'<rr ^ 4<t ^g ft#r ^^r i ^ ^it ^r 4*1^3 -^ 
*ife f^r ^<rt<rcw ^M" *tfe ^NT *fft¥ 4?r nn?# ^fw wf^ ^rt^ 
^rftitf sfl^tw ^itfN ^#r, c 3 ^ ^T^t ^tfN 5, 4<t ^<^ w w ^T ^Tt?r 

(®) (?T "^# ^5f ^fBT C^H ^IC-M (fl^5t ^fc>^lf>l<t> $? 5 ^' C 5 ^: 

^w^ ^R%© wfw 2ff?r ^g-o c^tfi> -sn^r 1 <£fe ^^fsffkvs ^ w c^m 
^Sftl ^twt? <l^«i1 ^»m 1 k^t ct^ ^rt^© ^pt^u *rt*p 1 '^Rft^o 
<TC?R^ WsFF <FF*T, WR* Wt%, WR* ^»W I ' f TW ^fa RfaT WTff^r 
^3R5|J ^f#fvs -sfl^" I «£$ ^T^T ^<#, ^T^PT Ctl^ara", ^FPT Wt%fT f^ 

«rtf^- Pfat f%ft eTRTsr ^r, sH^T ^ft ^iw ^rsr «iM$fe*j ^fM^r 1 ffift 

£f?T5|" ^5 ^TTa" ^I^ ^r?f»ft C^T f%p ^f^tPRI CR?T tP^TT C^T 

tf%^r (Tit, «rt^u« *rtra ^t 1 ^il^r ^rr k^t ^t'^r *ift^F ^r ^T?f^wK 
*lffa ^^ tf%^r ^Br cr?t« t^rr c^Rt ^fl?r ^N<r ^^ ^ c«fc^ 

^w ^f%^tfw ^^1^" ^t^:^ R<|m ^^T ^?r ^w eW ^^" *rfc<r 



flW^t^RPT 






I 



I 

(WW WtMI^IIIMH) 

I 

(pm pift? ^rtftn *m-fl wws c»t) 
I 



1 

I 
I 

I 
I 



csrfl^rK ^^tT ^w ««w i«-° t^tr ^S^ ^P¥^ ^^m ^t«is^t fw^ ^c^ 
i£iwf «k ^T ^T^ra" ^f^T^ra" ^T5fw «Nt«, GMT ^rtft ^w >t^iiw 

wx$ ^ft^ ^s^ ^^"^ 1 f^rtw «?rm s T l!% ^r ^rs. ^t'^t *fft^ c«?f^ 
sfl^r (.iiQRj^iK ^i^r ^ra" ^rsra" ^f«f3M ^t ^c^ ^rw tw «y sj&\ 1 
if^ ^ftwR ^ar^T wht^t ^<pr ^raR ^w wr *fffa c<?t^ ^¥^ w 

(M5% ^1%^ C^TW^ «rat ^o° f^fcs ^K ^C^ HftbW o° felt 
^ ^t^ fw Prime Meridian ^l^T ^^®, ^W^ ^f«)s^W ^t'Rt 
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"*# GMT fR^fo ^Pt UTC ^r ^Pt W$M fR^ ^RT 

^#^ pIpf sri^sr piRte*iH \%$ <wi m^ 4"^^fF® i 

■#■ <*\i\4a *|R<li^a w UTC ^?r wr Istf^w fR^ffo <FRt 
*ffT?F CfPF f% G^RsilR f^J" <IRt ^^" 4RS, ^1w | 

<r^npr ^t% ^tsr f^RRpr ct ^ite<ef|fc><t> ^r f^Rtw <rc?rc^ ^ipf 
^TT ^?r UTC (Coordinated Universal Time)| wtswtf%^ ^w?r 
f^RtW %7RR i£|«t43 -tq^" 4<*R C¥K ^%^" (Tit I iS»<R ^TtPR f^t 
wf*R# ctIC^ GMT (Greenwich Mean Time) 4<r fiw 

Tji*^ <|j<|^vs ^55 1 *J*R f£[% wQf&illM* ^*R ^ «ltPF ^*R ^p" 
i^Bt *RR fjf% ^^T^T ^PR "3T5T?r MRf <fRt ^Cilf^Wl I fW fjf% 

Rf%^ ff%i <frpt ^r -^r^f^T fR<mr ^itfR ^*r ^rtPf ^*R *iwiw> wm 

fMw^ytoftRfrl «q ^f^T ^pg^sfr t^- ^v^" *im UTC «m*> w 

«rtpp 1 f%¥ fjftR ^t^t ^w?r ^sm 4*R« Sff^pp aff^r PiUfwR *kr 
f^for wt wft^ 1 ®mi>pi> ijiNwi o ffcfsf *fpr phir pipf ic- f^ftt w?r 

^F31 v»tf RRR R^ fjftfPF ^8fB R5R ^PT fws^ RRt ^PTC^ I Wf 

^Rt T^R ^?r <f#r f^j ^spr ci#r ^ i^Bt ^*R ®rcf rsr 



T^PRfR^RPT 



R<F*T fcBt I WK^ fPR Pf*tSPTR "3T5TTT «tf <IRt ^PR^ fstf^RT RftR I 

^pfe i^ ^Bt prtf <k?t 4^x fs|R!M ff%PR pt^ptr r*r «tf <iRt ! 
^ptc^ *u<iu> i^ ^Bt ftprtf ^r 1 if^a <ftwP#^ ^RPt ^t r*r ! 

^[S|3R *8fB CfPF £><S>fB ^?R^ I 

^ftstrw? ^iw <mt *|H*PW PFW *RR fj«RR v&tPT « <ltPR 
TRSSf ^T5T5T ^3R R^Rf Wt I ^HT ^ffR-i^R ^^ f^?T <JN%T Sff^T j 

c^fwR fp" ^sft ^© 1 Wkm %^ fror srrfr c^iUf^rR ^i^r 

^^ffr^fe c^r ^tw Tflfwr c^ ■#" ^?T ^srtfsr <jn% c^^ «f1f| I 
^r i^tR ^^fw c«?f^ ^tw 1 c^rt, (Tit ^twa" v&Rfw c«^ w ^nlt 

c^ ^ <jN%r c^R ^i^# ^tw ^5 ■5r s w^ft 'W 7 ^ ^Cf c^ ^^ I 

(Tit <Ffw« C^^ ^'fW ft £T*I^ <Kf %¥ «tW ^oH ^^1B ft ff I 
cfHtw ^"^ ^HI ft f1%5T cfHtw ^R TSft «q ^frtt^s ^iw 1 ?#e ^t I 
^n^w(fw»fw 'ft^o ^r 1 c^Ht, pt xfwa" c^r *r?f?r, ^f%^tfw 
^^ c^ 1 ^s<flx f^f% ^■sr ^^# ^twfr ^fa" fer ^r ■5r s w^rr fp" I 
^^t ^1w, pt ^#a" ^f^ifw i£rk Sj rftTrr ts^ ^n^ 1 wR ^t ^5^ I 

^RT 1 #?F I ^Rt *tfte ^l' 5 I 7 T i^R# ^R (R Xf 7 ^ fj^t% 'R^PI 
ettfR^t I Pt ^RRa" fRSTat «TfR%5T I PT ^# fJ-ff%PT ^RR ^t^ | 
ff^lw i£RS, ^W^^t^R RP#© I ?R^ WKPT fwfPR ^t^ PT | 
^fPR ^ffMtsr ^^^ <muz I PT ^# ^fwt ^rR PPR ^tPR ug^Bt I 
^fc>i>lft<t> ®<py (j$ 1 ^R| *||llpC<t> PP^ 5^R ^PR fjffR ^T^T ^RTT | 
^fsts^T MRf Wt ^Pt ^?R Pt PPR ^tPR ^t%r ^T5R wi, (^f 43) + 1 
(^Rt *lf^P PP%^ ^1w ; B% OSfR) ^f«Rt (W>t <£&) - (^Rt ^if^P I 
Pff^ ^o tB% CWR) I 

fR3T ^Rf *|fj^-(iRr ^*R RPT 2t% P#f^TR % ^RPT 

" , ®tl^pKR^<i^H^^%r^f 5 R f ^tPri 
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fHsr <tf<rr ^iffa-^ ^T?r %?r erf^r wQfoiifr f%$ <F?K?r 
i. iftfttM *ror c<^ c*mr « fern <k?t ^f% t^f%^ cwtt 



flW^t^RPT 



*. Ufabw o fissfr gifwtrr f^ <F?rr?r ivo %fr ^ 4<ix ivo %lt 
*ifw gtf^srr c<r*rr w^ c^rfw f^r® ^?rc^ (TPftw <sm% 

Wl^sfll^xp ^©tf^N" C^ft (International date line) 

vs. iflFictxi ^R fror £T% wRRsiiN' %• wr?r Hftttxi ^t^k o 
feft gtf^srtrr i 

■^ 7^ c^r ^r f^ ^T?ffa ^*fra ^tw ^r wr^ ^r, ^^ 
WT Sun time i *fc^ %T ^ ^n*R ^TRTa" *rWfa ^*R ^w ^l 7 ? 
^TKR wi^ ^w 1 1w *# ^plft ^<K Clook Time ^rtft «£R$ 
iw wt^ ^r^i 4t ^ ^rsra" 4<ix ^ Tsrc?Ri ^rrt^ *rr<#r ^?r 

f»i%?r «n^ i wrr hc«mw wrra -nt^N^x ^?r *ic<|m» i^ W&-, ^^ 

4*fa Atomic Clock <U<)^,N WT ^¥ I 4$ ^$55ra*T ^W>W 4<T 
^r?r *n*i|S) fcs# sjzm UTC (Co-ordinated Universal 

Time)| wr ik<R ^ra" *TC3*rt wt^?r# csfw GMT 4?r <#w 

utc <nw» : ^j^ i f%¥ HPicw $*fa fw afi^r c^fwK ^i^r 
^^T?r ^R" ^tffc^ f^f%^ ^«j3T^ra" ^t% ^w?r GMT ^^ f%^ UTC 

£f% c^fw^r f^J" ^^R" C^T t*lll^<t> ^CT" C^ I "?P^T tf^ar ^W 
*ff^F-i£l^ %*R" tw £Tr^r C^fwR f^" ^^" ^T ^^" f^f%^ "3T5T?T 

URtN ^^ fw fitter c^fw^r f^ - ^^?r wt^wrtw ^if^r c^rr 
fere ^Tsprrt ^tt -^?r^ i £f#ns wt^wrtw ^itl«r c^rr ^^ ivo %tr 
■=35 i£rx ivo %fr *tf%^r gtf^rsrr c^TR" *rctI*1^m i ^ ^#< c^TR" 

?p«l^ ^H<i>tf^ff 4*rt<Ft?r ^^fra" ^w^ ^1^" cfer cm\ ~$m% *ft% 
er#fr, ^f^f*mH fMtrara' tpRW, f^R" *3#?*r ^jiPt i w^ 
^rr cwt ctcw ^rf^ i 
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ft# ivo %fr gtf^r *rf%w ^rt<r d>w, (tw^ttt ivo fefr <$r i 

c6W <*rx R>Q-<|R> wt^wflw ^#*r c?r*lT?r *rf%OT ^m$M tow> wr 
(Trawr ^ft^t tot^ «iN>sfifa<t> ^#*r c?r*rr?r <$ri c&w 4<r 
(7rw?rr?r ^r?r <£&% ^\^m^ i> ton *rr#i <rc?r^ i ^rwa" ftfw 4<ix 
c&w ^t^wfl ^r« ftfeRr ^rsnr c^Wsr ^reM c^?r i ^p&r t*rtor i 
^rRT?r <7rw?rr?r <m$ wjff ^ ^sTrtt ftcra wr$ft ^t« w?ra 
*rr<#7 -sjiw i ^p&r i 4W i^s- :y ffi^r ^ *rw R>9<ifc> frt*r ^#*r 
tor %r *fafs[5T i (£rs^ %*r ^j^ ^#*r ersto %r i to<rtto 
^ri^r?^ >xhvi*i «i5tx*t c*^ 4^ f^r ^tor «ft^^»t i ^r$n^r *rrsr 8 

^rr*rrOT wv i^s- ^rf^ra" *tt^rr wi^iiiRos f^H^if^ caiPiws-G 
^wM f&cBt ^i#sttfw ^#*r c^rfw R>fikifo«i ^ itor (^<ri?r 
c^rmr cirr i f%¥ ^HT *tf^F-«£Rr ^r?r tor sfl^r c^rfllwK %■ wm 
ivo %fr gttor <rr wiwsftto ^atto c^rr ^rtw ^rw 4<r <FHT^r?r 
■5rWT5Ttf% ^r tor (<n^r i8o fssfr tt%sT gitor c?r*lT ^iw) i 
^nwsftf^ ^#<r c^rr ^s?r <$*m ^prm tor to c^w t#ft sr*nw 
wrWfr tor t#ft ctHtw k*t ttw i t^ ^#*r c^f# ^rtw *ftt% 
^»rf tor wt ^nst^ti ^tw « <rrw ^#*r c^rr ^rtor c^Tf c^r 

fi|W(W I T' ! 1^W ; Tri 

Dto-si *ito^ *ife ^w ic tft¥-^ ^*Rr tor arf^r c^#fwFr %" 
^RifBit -^f^r^s i '#rs Itto? ^ ^fCT^ ^rc^ sff^r wRf^iit^r 
tow f^ ^^r ^?r%r c^r- 'into, to^r, c^^^iw^, www, 
?rtm \*i\fo i Itto? wsth ^ra" *$^s ^rr^s ^ ^p^ ^^ tor 
etl^sf c^rtoTrR f$% ^^r ^?rto i ^r <r#^ ^rK^ Itto^ arf^r 
c^torrK tow ftff^ dr?rf% ^^s, fjtto^ srt^r c^rtorrK *rrat 
tw ^cvoi i »r^ito5 Hf^bw (m^ tor GMT ^r^" ^^ «?r<3 
l^ffeo wKRr pt k^t ^rtrr CET (Central European Time) - 
«q i 
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wrcra" ^*f? tor £f% c^torrR (o %tr) K^r c^« ^M 1!% 
^f^r '(tww fisft ^ w " 3 T5T5T ^pifK Central European Time 

^gwr^ •y 1 '^' <m<rr *ftr?F-^^ ^»i? tor arr^r csrtorrK f$% ^^r 

to^ra" ^^r^st ^Tsrr^rR ^nwt ^mR i wtwt^: ft^ f%tot <jc# ^*nw 

(Trmr ^*f c^Tjt ^prsrf^^ ^ to^r ^M" « CTtwm ^qtit ^to i 



W>iH yOtw-4 $Hlw *.CilC%, WMt *tOtw 57/W Wtf&W WW fiffis SMW 
w/ 
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<^p5TH *tft?p-^ ^T Wt^T fl^H-^ fob ^1 ^rmt^ *tffc-i£| <rc?rc^ I 

^H wtmK ^T^ f%ft %*fnr ^^r- "^W *fi^F ^<r wf%?r ^rr f^» 

•W £Pi*f<p~ i" ^ ^M^ *lfto c«fw ^pmfatw ^rm <FfR?a ^- c?r, | 
(m^ f^5rH *tft^-«sra' <pi<rr *tfto^ *w sf5p# ^rr w^, tjwix ! 
■sim wflw f^f%^ Iwm *w £Hi4t cwr ^rsra" fet^ ^t, ^rtwfr I 
•Wi|Jjii> Wfcf <F?rr, *1W f^ <F?rr, ^®mt^ wT- uq ^5^ <p1W <p1<[T 
*lf^FW c<^ <rat <rr^s ^<r «q^, 4?r Tiwjt wr <tt ^Trt !" ftf^» 

wtsn^ ^fHitft «ur :3 rrst5T ^h ^rr <rc^ ?rfef& wr^ r ^i^t 



lifwr ^%?r *ira 1 ^^?,<pi<rMll*K<p c<^ sra - , ^t?r ^^ fw art^r j 
csrflf^rR fp" ^r, ^Ta" ^ttc e tc^ «jf«t% ^t^t '^w W^«f (Time 
Zone ) ^sffl" <RR?T ^ ^*ot srtwr <^W, *rw vq ^gtcf 1 ts^s^Q 

*it^ ^hihk «ihi^ ^sttt ^rt^r fcft ^ptK ^^t, "^w "^f % j 
«it% ^»m ^^ c^& fi^s ^^ ^m % %?r ^5!^% ^ft ^?r 1" ^fK j 

■srtwf ^ft ^?r 1 *i<H^oa 0$ tftsr ^ra" f$ nt^f ^t fwt? ^rt^» ^^« 
stt^s iirx sr^fw ^i^# f^*ti«T si^jcwt^ ^tt ^r 1 ct ^t^:^ wt *iD*pc<j> 

CTST^lT ^T^"§ ^^# ■sj^fwr ^rW^" %T; ^Tf^ ^rt ^?r Mother 
Continent ^T Pangaea. ^<i^lc^ ^^T^fT ^1T^ ^f^f^M ^ c^t^ ! 
Tp'^l^a ^W^m tflW?, *WC« *MC« «1^H ^'Jtlil C%5^ I 

^t^ t#?p i£i^ Rfeiwo ■sit^w^r^ 4fl> "<# w, «qt ^1% f^^s 
^r^ ^w ^iftrp c«f^ 1 ^m\K c^trtt ^ftfK *rr^ ^ ^w *i31*pw 
em ^ft ^ra" ■srm wt%a" *w sMwa" wv f^^k^ ^w^, c^trtt ^ j 

^f^T ^^^k ^t^T '57W ^Ssf (^^W ^5^) C^T ^ ^W 1 tft¥ | 
C«R^t ^nRTf ^#s ^W ^t? <rax i£)i5lt ^iW W, ^t^t *fit?F-^ %^ I 
jfror sfl^T Csrf^TK f$% ^^ <jR% ^T^T '5?W W^f (Time 
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Zone) f^m <FsR?T ^T ^RFSfH *ff^F 4<IX ^t^ *fiT*F-^ **fil 

^pra^ wr ^<r i ^r uq?- "src^rr «Tf^w <^w, <is<p^ « »iiRhi i 

^NT *tffa C^R^" ^% Wt<R/T *»l<l%>; WT ^% l^t^^s 4 ^JHR^ I 

wzfe (Mmft ^fwr *tm <rr^ ^ i ^spiffs, tj^% -wu^ aq <uhtt?r I 

fa*fa ^fwT ?Nt Wok wit I ■sj^T Wf^K *IT<F ^R?f?R^ op <llMtt?r I 

fiR3rtw%r M4<><\ ^fwr <rWT?r w#<f ttk w*t i ^sH ^rtwK *tt<F ! 

! * <t>1t*S?§ ^1«1V|HCiHl W*IX W t^ftPfa C^U^Q "^tfW, ^*tfW, ^3%- 

*H*ilt*w "^rfl^ <wlwjki 

wfaT w*r i ^rt^r ^tcjzfIw w i^r f^rr ^?r^ cwt, vm&$ *f%?r, 

7ft sM<K<r| ?#<f 7T5^ t^i^t ^rfiiT?r ^<r ^ 4<ix w*r ^Fr ^ftw ^T I 
^rr?r ^(^cr <|s%r; -acff^ «^ti? w ^<r i ^5^x ^ti^tst c^m 

<tt?«Tfcit*f wstf^rr ^Ww?r ^rsTTPjft aftf^a <R3R^ c^#t 

"^Tfc^r ciicr ^Ri ^^# *f^M 3Tsrc?ra ^rt^r ^rr ^r«r ^^^ «r^l 



tfw?rtoRPf 



ait^*r ^m^ i 4 ^rt^ ^^s fwtfw c^r ■ f rww?r ^rsra^ft £rM*f^ 

c^r" 1w?r ^iwst Ihw^ CTSTFrf^" fwrfw ^4% ^r wr ^rr- 
i.^tW «iR^'*i<i«w ^rfM (Twilight) 

W^R^T I <jf5t% ^Tp^- 3^?^ t^ ^^ ^te?f ^R^" WT5JW1" ^R^ 
WR^lT C%^ «TfW I 53%^? ^ 355 ^s %? CTW OT^© «TR^ wst 

wNH" ^#R3r?r wsw *tf c$u&; wN^f wRyrr?r c^lt (^IT ^rt?r ^^ 

^ Tfvs ^'•'R^" 5k^> «(tW ^ £T«R^^" WR^lT C^f*f ' S> R^ <3RK ^^ " 3 T5T5T 
^ f^N" C^T5" ^^R^" ^ WR7T «NTS, ^pffW ^ I f^l^ Cf^Ta" «*ftt3" 

^5P#fes (Twilight) ^FT I 

tfbt i£|^ ^*fH NSTTt^ f^fer Twilight Angle 4?" *TR 

c*pir?r f^ ^^" fetr %p ^5 ^r^k ^^^ 1 ^f«fK ^5 ^i^t f^" c^rr 

«(t%ig^l <MC«ir ^^T o %f|" wf%*^" ^>^" %^ C^« «?TfW I 4^»R/T 

9 r^k*CT...ig--^-iv ^^»fw (tr^t c^« siu^ 1 ^r^" ^wm ^T5r?r 

^o-ife-ibr-io^... ^^W ^*R^" ^fe" ^fcs f^l¥ C^IT?r o fe§t C*W 

^r 1 

cn*tt c^ iioo c«fw ±(too *msp w^ <£ri ^*rra" *G%\® 

C^fg- ^- ^5" (&%U5 ?fi<s i£i"^ v»fwf^1% t*ft ^W Twilight Angle 
^ ^TH" w ^t ^twf^l% "^i^ra" 4<ix ctIrt© t*ft ^w 1 
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%M "5^ (FNE^T t^rf^ ""1$ "5P" ^k^" I 



T3 Tsr?r 



S-.85- 
<?.8o 






o 



^Tsr?r 



^.00 






o 



?PR3? " 3 Tsr?r ^r ^w ^ftsT 3p feffca v»^ ^r ^w?r ^?r <?.^>o fsrf^ 

^T C«tW ^^ £|% feft Sfjfoo© ^IW (3U5 TftOT5 I CT ^^Tfft i^ 
fissfto© "3T5T5T G-.8G- fsrf^ I ^t^T <7T*IT ^ttE^ ^H *o fefjt *TsTC?T ?FR3? 

" 3 T5T?T ^.ooT>T 4^»fcT (TTC^T OT?» C^» ^T 3p feft <#5TM" ^TfaM ^fa" 
^ITr <*.i<2- fsi^fS- 1 4WM ^K i^ %lt *I^T $*tfa «W ^ <#|?T f%¥ 
■5TK *o %|t ^TsTC^T «TTt^ ^<T 1.i<? fspS - 1 ^t^T C^Us *ftfN t*tT?T 
C^M ^f^WSRg ^W 4?T ■5JK <TtWT «¥f^ C# ^<T 4^ ¥R <FOT 
C^T t*tfa «TTt^ ^tWf^t% ^<T I 

^f%% f^f%^ <wi? w?r 4<ix t*ft?r ^rsr?r faforc^ ftf^" *f^ <ij<i^ 

^r« ^T ^pfe **rx ^wtwra ^rsra" c«fw f^fs ^T5r?r ^T[*ot c^rffl" ^ 
ferret <ra" f^k^ <f?r^ i 



ttw^ ftwM 



*p*lfcM Twilight Angle 4?"5(H (7t?fl"5£ 5 Tr- 
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Tpftg' ^ ^*tt?T Twilight Angle WT 1^faFf 1^# <U<KltiW ^W ! 

535k®? *t?r c«tw w f^N" c^lT %f c^ c^® Tfw ««t %% %% I 

WT^r (^W WfPT I ^5 w£f %fr C*!W C^T 4<R (Tit ^rtft <1^§<$ 
WfM RRkK <RRW ^1?T ^ft" ftw ^T CSfKf^tW ^ftwsws 

f^n%sT <b> fefr, ■ f #wt^T i^ fefr, ^i^RtwH itr Tisait 1 

«#^jH: ^55- c«*iw f^i^ c?r*rr ci^rt ^sTrt £ir?r ww w «d 4<ix I 
f^s" c?r*lT?r ?iTc*iw ^^rifDBSvb (ftsfs- c^it c«?fw ^^5t) f*tf?r <Rrt I 

^C^H^I^JH: *T«R ^jfe^ «l«h<4>H ^TTOT (£Rt, C^T fiffi 

wf^Tf^sn" ^tf^" «rtw *rt 1 ^ ^r f%i¥ c^n^ %* c^ c^« 
«ttw ^r iv T%ft ^if^rM" c^ Trr^sTrt?" *i?r*r^ cwf% fwR -sj^s | 

fiff^" «|sh<t>|'Sl C 1 ^" Wt^r ^sfK <s\<s*ft C^T ^llWl'Sl ^lftrf% «it^> ^T 1 
WNIf ^ ^H" ^1^" ^fcs «(tW iV Mt ^f^lK^WW^IWWfl^Ta' 

c^r c^it (TNT ^T?r ^r «r<K iv Tstjt ^5^ osfiif^R^r^T ?m S^vir 

<TT Upper Limit I wT^ff^ T%^ *HM« 4<R t*tT «¥f^ T^k^t iv 
fefr ^tc<f c<r% «r*rKr ot?it ~$m% 1 f 3 ^ (^fif^fwt%rr f^*ftws | 
^rtwr, »i*,«tw, tww ^^" c^^i w?rr iv Mtj 

ct ^t^t c^rf1^kwtT%T *m%<\ c*m iv fefr ^Tw?r csw <^r j 
■stk (?tsr, is fissft, i^ fefr <[mr?r <k«w ^tcw ^r% ^5^, iv fssjt I 

^f^TW ^fW^ «l«h<t>N «T5fW ^1^ fiT^TC^" WfM (THT ^T?r ^T I (?T&T ! 
Tpwjxf vo|sh^H I CTCT^M "?J^M C^Tt¥ ^W iS> t%§t «q^ ^o T%fT 'STK | 

■5% ^5^ iv TMlt ^5^ osfKf^fwN- -sj^s ^%rr ^r Upper Limit 

1 «Nfc (7T iw c^r wr^rd" c^rr ^rtrr ^r 1 ^r?r *i? c«?fw £t% T%§T I 

Sfjfote wr^Tf?" kf%^T ^TSU® «ITC^- 1 7n-^<^»fW £ff% T%ft vBfjFs'Sl 



ttW^T^RPT 



(^% ^ ^^tsj*!^ oi*!^ ^fwt) 5T^?ra ^rNw 8 csiw «- f^s- 1 

Tsft ^r <ij<i^Iw*i c^r afwTspr crtK 1 wKTa" ^rM is Ts§t, i^ fetr 
^R^Tt ^^" ^TaT ^#a" (nt ^r^Tw ar^Tc^" wfM (?N^s nt^s^rT ^rtrr 
^t^ *fum «tit^ f^^:^ cr tr ^j^h ^ra^ 1 ^i^^m f%*r^®g 
^wR *ffk¥ (Tf^fk ^rr TR"*rR^fi^ c^r ^wrr «lTc^ ^rr i ^^ft fw 
Rwnr ^w *p*iw<) Wsv iv TsfT 'srR ^r^Ts" wT ^^ ^tfw c«?fw 

4<rt?r ww ^rr^ t*rr £pfw 1 wrwr wt^it ^^ ^ffl iv fetr 

iv fe§k c^¥ c^% 'srR <ij<i^iw5) c^r c^lfe^^r (?#; 1 wsw ^m 
(jff wlM wtfwf^re; "Jp^M ^^ t*fTf ^rsnr f^ifc^ Twilight 
Angle iv %tr <[RTsr ^^" «fTc^ ^^ ct^" ^r?r ^?r^ T^B' ^%^r 
^^T^^"«ITc^ 1 



Twilight Angle iis> MT ^^TtOTPRralbPivs f^^lS) ^JlW*lH 
if|^# f^r TRTT INT W«W «^^f CT, 4<!# f^Wg *f^M ■^TWwa' 

^rsra^fr ftr%3" tMfe© (is-^o) -^ ^r^»fw f^f?r ^^?t (tht ^rfw 

«r*tH^s ?im<r 1 c^sr, c^cw «¥Tc^^ ^i^r ^f 7 ^: ^?r ^R ^ 
xf%r 'm c^rr (*) ^il^^ij <r^t i ^c^s ^ra" ^^ t*rr?r *w*rat 
■^?r^ ^Ta- c^r <2p»R <?#; 1 ^r?«Tr(M*r £f#n« f^tfr ^wf^Tsrra" ^ri 

^^ t*tTf C^M UW^ W ^TSJTT ^^T <RT ^?R^ ^®T iS> T%§T s^" ^lT 

TfTRc^ 4f^ W$ <$&; *\?m H%°r ^iT ^?r^ ^^ ^tH^s i^?ra 

% fsrf^ *t¥ 1 -Jj^M WNK T%s ^W I W«fK "?PR^" «TTt^ ^ ^tH^s 

>iviW5) ^w %■ ftf# (^T^T ^iTf *t?" 1 ^t^t c^tff^- ^nrST f^^k^ 
~§& iv Mt ■srfw wfw o$w ^rr k^t £f#n« f^tfr <Fjtt*rsTt?r 
**\l<< * wr ^?r^ iv fe§k^" ^^ t*ft^ «"?rr^ is* fe§k^" 1 ^^^: c ff 

%< Wf^Tf^TT V$FF (RWT C^T WT5TTCW CWf Sf#T© f^Tft ^If^TST^" 
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rrr « $*ftR ^¥f^ f^fer * 4R "srf^r "^rt wr ^c?i%r (7f5T ^r %t i 
wrwr itr %fr ^H" *tcr r^r* «r^f f^f?r <raft i 

wlwsftfwattR wr*?^rT rIrKrr rrt>«rtr ftaft s<ms. 

m^\ c^ <rr wfw i ^wm ^r^r?*f « gifRRT?c*R rir ipr ^r 
RRRRJfte ^t ^<r i rmiwp'Ir r<t®m os?r1r 'jffW « gifRRr?c*R 
rir 3#^»(w *trir wrt wf^rar ^rrir^ ^IViir 4 f^o ^ftfl^sns 
^Maf^sft Rfs^rtwf ^ra^M stfmwt ^ffw ^l<jqlw i%tf^s 
Rfca ^R RT?*rtwr c lR <Ffc? 1 Rfc» ^»R RM^wt? *lfN^> rRT £|W^fs 
w^ ^8# c®?r1r ^#^ «Wt « gtfRsrrspfR ^H" %r 5^#it 

^^ c tT (R^" ^fRR t^ <pf$r Tfo^ ^ ^j 1 ^FlX*]- ^ gtf^Tf?Pt^ 

r|r r^r* Rf «ft^" R^fa?* 2f#n© wfawRiwrtos ttr*1r rM ^rtrt 
*f^M w?ra cr RT<#r r^ <k<k.!s> cR*fttR r?# i^f^r <tcr^ i fa* 
sf^n® ^jfawtRST^rtR ws RTsfopjR t^r 4rx ^ftw «RxtR 
fwffw RTKlT wr wr 1 
aH>P|V© fb'Sl^lSl '<W1C«H!>H TTRfR >|V|«I'S| 1W C*fE*tR 

wtRRt wlfR, ^tft *tf*5R c<*Kr> ^ %r> rrc^ w ^T^:^ <JR C«KR> %R 
*}ter *|p5w R5 w otts «ftw 4R$i ^rara c^m« 15 f^ R< £|RR 
^tr ^?r 1 cr ^Rct ttr^r r*1r rr^f ^rx Rwfw ^?r v©tR *$r^ ttr^ir 

^ «Rf^s tf^f^, RhffRlR, RMR# 4Rl<FtR RRRS' 4R$l RRfRR 

^?r ^ ttt^r ^tf^w ^Rf^» f^rfwtp", ^pfwjsr, <3#?rr, witra" ttr^r 

^R<F fsrf^fS- R73T 3JWRT1 4R?, RR^F ^¥ I ^^fWT« (R^T *f^" TTR^lR <M$ 
W5T % RT % «WT5J?f ( 8Rf^5 «q fRWST^S ^RfW ^R?, ^R^R «^R 
fil^R C¥W ^5f<fK RRR ^R^ t*TR «R^R ^sil ^IR^U R# I 
2)bPl^> fN^tfl 'Rll^ffeS FR»fa ^R^ ^I'iJHj 

lt t^BRT *IT5R s r'^W*r (Mt ^.tilt^ 



tfw?rtoRPf 



%5RCSFTf , Q' 



swic^s 'PRr'^i^ic^ <w- 


c«Hl 


W^l 


^\S|'S| 


^Ht 


(tfrRB 


^filRtJ 


RR^r^T/^ilRr^t 


i PlRU 


AfviW 


RSWr/^TRRt 


vsfvilw'iJ 


Tvi1h15 


R^ 


^IviW 


i fviRU 


PrHlet^ 


vlsfviW 


8 fliRB 


ipRii^M'IN/^^l 


Hf^iPiU 


nPlRU 



^Cb^ CBfSfl^WH^ TSRT ^It^5 ^i^ 



C^Fft 


C>I<51 


^^ln 


csfcrt 's^stTsr 


vsfviPitJ 


vlsfviW 


(RRM# 


^fviRTs 


(f-pllwU 


CTfWR*tt% 


^fviRU 


i PiRB 


R^»tlR^ 


-^IviW 


^fviRU 


$IvigH/C*P^ 


8 jviRU 


8 PiRU 


5t¥$sl/5|«H^«1 


i IviRU 


i PiRU 


fi\W> 


fi-fviW 


HfviW 



^^f^RR 5RPR "TN^P^ft C^W ^?R# f^RR fRW ^ RlR Wf^Rt | 

WfMMT RR^RTl ^^f^RR W O^t^t ~$m% TTR^R >|V|til*l 1CT; 

f^RtW^P" CT^fR ^T5RR >fe fsrf^fB" CRM" ^R^a ^R I «Nfc f^RtW^P" ^RRR ! 

TTR^R ^# <b, fjrf^ ^^R 7f»Rl^s ^R | WRR R#Ttp" (?Rf^5 C^Tffl" | 

^R^« ^R q t^6- «T<TS, R#TtP" WRRT R^ICT ^#r R^R | ^|F | 

C^TfW f^RfW^pR ^R^T ^5^ ^W?*t ^G-S ^>^g ««•§ %^R, gtfN" VVS 

^Sb-8 oog ^ I 

(7PTKR R#TtpR ^WT?*f ^,08 ^)^g i£ ^R, gtfN" V<58 (?og vSo ^R I 

^R?, TTR^lR ^5P¥ft*f ^S 8^g ^Vg %^R, gtfN" Vfe§ fi-og ^R I 

(TNT RfOT?, ^t%ft^ ^R^fR T^lR t^ ^R^t ^R° f^RfWtpR ^R^fR 

TJR^R CRR ip" I ^KCR R#T ^C5? R^KRR ^W CR#R <\ W$ CRM" j 
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*rw c^rffl" ^<r ^k^T?r * fsrf^r 4<r, f^rf^pi ^r^t ^rfft ttN^ 

vS^vil <*rx f^%srt OT?rRr ^W ^s? ww ^r<r *w?r irt^Tsr wm 
^fw ^roKr ^t^t *fw?r w^ra fH^i 4<Ft war ^w ^t i ^s fa*fa 

^RTT «R^(? ^f^:^ C^T C^T *f^M ^TTR^sT w?ra *rr*#i TJt^sT 

fif^ns fulfil <fjr^wr3t ^k^tra" w?ra *tN<fi >£R5^ c<rc*r w^^# 
^ra - ^rwM" ^rttt ^tti<£. i 

4W Ut^sT ^TOM ^R^T ^HTRl C*# i^ *f^M *[H% (THt^Tt 
W^ I «Nte sfl^fT OT?IT ^S? CT. «£$ iH>fi> *f^M Wil« *fH% WW 

^r i cwr, ^sltw?r ^bt ^^ <f?r?t« ^wlwrsr, ^ir^twf^, ^wsrtfik 
^r^bf ^N" <?#; i (fRst wjfsrtt f^rtwjc^ <r<far «n^w« <£%rK 
•wst^, ^3%r <rfar c^t i ^*r> ^tH^s *rawrt *fwt; tso? *tN<f 

fiftf^ ft^tft <FJR^TStsT W« WWW?" <WT «RT 4<F £R^" W5rtWsr 

^m^ft c^t^it ^T?r (TPitw ijWa" ?m wvH *fw?r *it<#i ct^tctt 



""t^C^"^ 


0*1^3) 


VM3I 


^Q^/fWl^/t er Ml 


+(t 


+^> 


?tw*ttfl"An? c ft^/ftl?rt 






^^l/MK-fl 


+v 
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11-^oj bSallvj 
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-*> 


^ftdlMfeFWffl/PiwB 


-8 


-8 


OTf^R*tt%/itiT^ 


-i 


-i 



i£i^6T W^t ^rsr?r c?rM" ferM" <rtt ~$m<z ®% ^ ^r, 13k <if% 

^J1W*|W<) 3^0? ^ <FJlWl«i1 TSO? fH% ^?R^ I Ctt^T Uffi 
fW "JpftTTt^" T 5 ^^ *TN<FI ^#^T?T v8 fsifSfg" (TPltW 4<!# 
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WlW^IWil ^TNW Ci^ltWT W^ V^ ^^° ^IHjfD^ G-/G- I 4<F ^»tw 
PlWtG ?FR3? C^M TTT^" 1^ *H<|bb felTn ^Wio fsrf^ i£]^ 7f^ 

3^0? ^fHw f^§ ^f <7r?rr ^?r^ i fw ^n® s ^ tso? ^rN^r ii?t 

<j^w^ ^^ w*r «llw ^t ^^ 'W^ra TM^r %w Pi^l^lw ^?r 1 

wt^?rfft/(^2 5 Trfft/H^^?i/fvbw^?i £iT?r ^^t ^a^r ^nra" 1 

^l#/5|^R? artrr ^^ ^^r ^tsbt, ^^t/ct^w £lT?r ^^ ^^r ^iw, 

CT/^H/^ltM^ fiftrr «£R5^ ^^r ^iw 1 

m»m T[^5#?rr f^?rr *tt<mr c^^" ^rw ^cm wm *iH^ 

«iFsR^ s/v fsi^g- cm <j>?rr -^?r^ 1 c^r^- ^ft^s- fwRTT c?r c^r 



Gffl ~$m% I ^^^M ^?R75T ^TslT ^t i8lt i£|^ iJ&# *f^CM 3TSJl?I? 

^5f?Kr -3T5T va|fa<t>| ^'^ C^M ^tf C^T f^§ ^fvoWHR Sj^T ^^ I 
T# gf^rs ^ ^xf^TSU" i8lt ^5f«NT i^ CWTT 1w ^Tsjsr CWf?r 

^m^k" ^tr^t ^^twf^%, ^hi?r<rK ^^iwf^M mw^\ ^^r« ^^- -^ 
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■^ RT | i£|W fw ^WJ ~U&$ ^Hiftt^if ^rwtr c^r, ^^ ^rf^ 
tof*f 4>Mte, I «q^ <b8^ *fW?T *|V|il^^ (M*tt WV >llR<Mt<J 

gf^n® tt5t?t ^iPi^ £f% «flf^r ^w ^w ^p^ £t^*f^ ^fow 

l^tl <R3" ^#^»tW SlfoftWtJ ^IW vs|p|<(>| v^fti|| «t^W t4>Wrsl 

«. ^*l?l^ ^s ^Kc^" win "^TKrt 

WSRM Software ?R3R^ (TfWTfca ^""Brn^r ^?F?r ^HT <?TN^T« 

^r*r (?#; i 4*f?rt<F « ^wt^sr wira ^*r rt srwi ^t ^m w 
cic^§ 4 ^rMira" ^r w^" wrrtk wr ^oic^. i ^ht 4^fi> ^M" ^® 

<ffiRr TR?T « 4"*ft?T C^M * t#f <Kf Wfsrat «¥f^ to?T <RR7s ft^ 

wt?r c^rf^w c^m 'srWTfr ^ira ^i%r wt^PlT «efr ?rc<?r ^r^K f*H?r 
^N%^ c^m ffifs" c?pir?r to' ^w ^r^K f^flrr <ra" ^t^t ^m 
^sreft ftffii c<fft * aifoiUvo ^ir 1 tw ^Hif^iir ^tc^tr c<^ wm 

^ct^m * %w wtwr ^n® ^^# ^ff^ *ff^F-^?" (^r^" w(# 

WNt%T ^TM^T ^Tfl ^«^T *ff^F) ^ra^^ <K<# I C^ltW ^TT ^?r^, 

4*f?rt<F i£i^ ¥f*n^si «?rt^ c^r c^rf^r ^^ wf^ra" Rjtrr i' «Nte c^rf^" 
^^ wf^M ■src^tx c^cm ^T5r?r c^r c^% ^^»f^ 4*^ « ^T*R^" 

li]*^^ « ¥f*R^" "3T5T5T OT ^Wf^. I 
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^Ttft^r ^^^" «¥f^ wT^raT wf^M «'?ilc^i c^# ^nr c^?r ^# 1 ^?r*t?r 

(Tit C5# 3TSRR^ C^R^?" Wf^CM mG&\ W ^ra^s ^STft C^t^ CT 

^^rf^" tor sfi^f^? ^Tf^^g wr ^rr^ c^ir 4<f tora'- 
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isif^rs 
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Wf^" 8^0 «q?r 
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i^p6T^>f^g 



?iwr ^*mtwi c*ti «it^=t*rat<F «^+^^p6t «-i fspe- s.:^ fsrf^ 
8. ^Isj^r ^eiiic^i R<i^ c f 

^t^w m^ &m ®w®3 ^s kf%^ <r<fat ^srsr^ 1 wf^r «$ 

*R3T?r f^d ^^ itfw «¥R^sT ClfS" 3TSRK^ ^5Tt WtsT *l¥ ^TCW 

^t lifter «"?rR^?r ?rc* ciffl" f^r ci " 3 Tsr?r wfw c#i^: ^Kt^w 

cwr, c^r f^?r ^rtfN" ift ^?r ^iwr <& ^ 4<r w?r ^?r <b ^ 
^f^r cut* ws ^hstft i^ ^r 4<r ^t?r mw ^ ^r I ^?TR 
cifar it^ttft" wt ^ ?r?r ^t (?#c^ ^N^f?r ^srt «¥f^ ^£<r wt 
<b ?r?r iw ^ ^r c^w <ra~ ?rFs i^ i>t?r 1 
l>H>H *l»lil*|S)*l 1W 5RIM3 ^'fcjBRT 

^ ^CW SN^T W WlCI'Sl ^fat ^?R^ I ^W CI ^I^T ^WTRTs W3? 

«tH% ^^t ^1 «ftw ct ^tsMw 4<fm <rMT ^?r^ 1 *r?r<nfr w 
^wpr; *fa «¥(w fTWwa" w wt ^c?r^ ^ ^sii *r?r<nlt ^r irt^tsr 
iw w?ra *ft*#i ot^^r^i w *t^M w?bi *fH% c^""f^c^" 
^r ^tra ^*r wt ^c?rc^ i fwtfw «tw ^8 H> m^H -^mu^ 

itsf vovot^ *f^M *fa «?rt^ ^rwwsr w?ra *fH% ^fat ^f ^ ^ 
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^^ c tr (s^5 c«tw gt^tf*^© fTW^ra" ^i^fk^" wtwr stf^" 

■STf^ra" £|FsftrW'Sl RRsf) «TTfc3^" ^ 3 T5T5T ^^ <>wf^. I ^#^ «TT(^ WWS" 

*f^w tsj^i? ^rNw ^N" ^t^r <rax w^Tfirt^fw csrfS" ^8 t& os?^ 

^W <I^W<) ^TTsrfWa" «¥f^ ^^ ^C^fl I 2W5T ^R^" ^ftU^ ^T^T ^#«T 
^^T ^aT ^?R^I f^TT ^R^" (Ti^fk C*f^ "3TST5T Gilt ^?R^ I 
3T«Wr^T^ (Tf^k C*R ^T5T?r 5" fsrf^ ^ (TTsTRTTT ^?R^ ^^ ^TS" 

iiic^^"»titwi c*n 41^ ¥^^1 <s^i itrt t^i wi ~$jzm 1 ^^r^ra' 

Clf^CM <3^ ' 5 r^i^ «1R^^ ^^^" ^TSfTT (^HtWt SJM% I «ttl H?T 

«?rt^ 1 "pttst ic^ wr^w c*ti «?rt^ ^^ ^^ ■5H<rr; «¥f^s^ ®<m 

^TSITr C^rfWt $,(M(,<2. 1 ^tt?T ^R, 1^" ■5Tf 5 tfN" ^"^ Wr^llfRTI? " 3 T5T5T C^ftWt 
i>,C*Kfe> I if! " 3 T5T5T C«fW ^F»t^? " 3 T5T5T «^ I Itl ^\ ^R^" ^"tt?T " 3 T5T5T ^^ 

(&% ^ ^r^" ^Kl^w ^^ ^wir c^trttT ^?r^ 1 
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Moon 



*JT 



Sighting 



in 



L^ 



the 



,li]| 



Quran 



,uW ■+■ 



"The sun and the moon run on their fixed courses (exactly) 
calculated with measured out stages for each (for 
reckoning)" [Quaran 55:5] 

"They ask you (O Muhammad) about the crescent moons. 
Say: These are signs to mark fixed periods of time for 
mankind and for the pilgrimage." [Quran 2:189] 



'JJ- 
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"And the moon, We have measured for it mansions (to 
traverse) till it returns like the old dried curved date stalk." 
[Quran 36:39] 
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"Verily, the number of months with Allah is twelve 
months (in a year), so was it ordained by Allah on the Day 
when He created the heavens and the earth; " [Quran 9:36] 



Moon 



Sighting 



in 



the 



Ahadith 



Sahih Muslim: Book 006, Number 2381: 
Abu Huraira (Allah be pleased with him) narrated that the 



13* 31 



Messenger of Allah (may peace he upon him) made a 
mention of the crescent moon and (in this connection) said: 
Observe fast when you see it (the crescent moon) and 
break fast when you see it (the crescent moon of 
Shawwal), but when (the actual position of the month is) 
concealed from you (on account of cloudy sky), then count 
thirty days. 

Sunan Abu-Dawud: Bookl3, No. 2319: 
Narrated Hudhayfah: The Prophet (peace_be_upon_ him) 
said: "do not fast (for Ramadan) before the coming of the 
month until you sight the crescent moon or complete the 
number (of thirty days); then fast until you sight the 
crescent moon or complete the number (of thirty days)." 

Sahih Bukhari: Volume 3, Book 31, Number 131: 
Narrated Abdullah bin Umar: Allah's Apostle said, "The 
month (can be) 29 nights (i.e. days), and do not fast till you 
see the crescent moon, and if the sky is overcast, then 
complete Sha'ban as thirty days." 

Sahih Muslim: Book 006, Number 2363: 
Ibn Umar (Allah be pleased with both of them) reported 
Allah's Messenger (may peace be upon him) as saying in 
connection with Ramadan: "do not fast till you see the 
crescent moon, and do not break fast till you see it; but if 
the weather is cloudy calculate about it." 

Sahih Muslim: Book 006, Number 2391: 
Kuraib reported that Umm Fadl, daughter ofHarith, sent 
him (Fadl, L e. her son) to Mu'awiya in Syria. I (Fadl) 
arrived in Syria, and did the needful for her. It was there in 
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Syria that the month of Ramadan commenced. I saw the 
crescent moon (of Ramadan) on Friday. I then came back 
to Medina at the end of the month. Abdullah b. Abbas 
(Allah be pleased with him) asked me (about the crescent 
moon of Ramadan) and said: When did you see it? I said.: 
We saw it on the night of Friday. He said: (Did) you see it 
yourself? - 1 said: Yes, and the people also saw it and they 
observed fast and Mu'awiya also observed fast, whereupon 
he said: But we saw it on Saturday night. So we would 
continue to observe fast till we complete thirty (fasts) or 
we see it (the crescent moon of Shawwal). I said: Is the 
sighting of the moon by Mu'awiya not valid for you? He 
said: No; this is how the Messenger of Allah (may peace 
be upon him) has commanded us. 

Imam Nawawi Classified this hadith in his commentary on 
Sahih Muslim under the heading "chapter for every 
country there is its own sighting, if the moon is sighted in a 
country that sighting is not acceptable for far away 
countries " and none of the authors of the six books of 
hadith who narrated the same hadith deviated from this 
methodology in their classification for this hadith like 
Tirmidhi, Abu Daud and Al-Nasa 'i. 

Hadiths relating to the Moon and Ramadhan 



NARRATOR AbuHurayrah 

SAHIH MUSLIM 

HADITH_No 2378 

Allah's Messenger (peace_be_upon_him) said: Whenever 
you sight the new moon (of the month of Ramadan) 
observe fast, and when you sight it (the new moon of 
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Shawwal) break it, and if the sky is cloudy for you, then 
observe fast for thirty days. 

NARRATOR AbuHurayrah 

SAHIH MUSLIM 

HADITH_No 2379 Allah's Messenger 

(peace_be_upon_him) said: Observe fast on sighting it (the 
new moon) and break (fast) on sighting it (the new moon), 
but if the sky is cloudy for you, then complete the number 
(of thirty). 

NARRATOR AbuHurayrah 

SAHIH MUSLIM 

HADITH_No 2380 

Allah's Messenger (peace_be_upon_him) said: Observe 
fast on sighting it (the new moon) and break it on sighting 
it. But if (due to clouds) the actual position of the month is 
concealed from you, you should then count thirty (days). 



NARRATOR AbuHurayrah 

SAHIH MUSLIM 

HADITH_No 2381 

The Messenger of Allah (peace_be_upon_him) made a 
mention of the new moon and (in this connection) said: 
Observe fast when you see it (the new moon) and break 
fast when you see it (the new moon of Shawwal), but when 
(the actual position of the month is) concealed from you 
(on account of cloudy sky), then count thirty days. 



NARRATOR 
SAHIH 
HADITH No 



Abdullah 



ibn 



Abbas 
MUSLIM 

2391 
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Kurayb said: Umm Fadl, daughter of Harith, sent him 
(Fadl, i.e. her son) to Mu'awiyah in Syria. I (Fadl) arrived 
in Syria, and did the needful for her. It was there in Syria 
that the month of Ramadan commenced. I saw the new 
moon (of Ramadan) on Friday. I then came back to 
Medina at the end of the month. Abdullah ibn Abbas asked 
me (about the new moon of Ramadan) and said: When did 
you see it? I said: We saw it on Friday night. He said: 
(Did) you see it yourself? I said: Yes, and the people also 
saw it so they observed fast and Mu'awiyah also observed 
fast. Thereupon he said: But we saw it on Saturday night. 
So we shall continue to observe the fast until we complete 
thirty (fasts) or we see it (the new moon of Shawwal). I 
said: Is the sighting of the moon by Mu'awiyah not valid 
for you? He said: No; this is how the Messenger of Allah 
(peace_be_upon_him) has commanded us. Yahya ibn 
Yahya was in doubt (whether the word used in the 
narration by Kurayb) was Naktafi or Taktafi. 



! NARRATOR Abdullah ibn Abbas 

SAHIH MUSLIM 

HADITH_No 2392 

AbulBakhtari reported: We went out to perform Umrah 
and when we encamped in the valley of Nakhlah, we tried 
to see the new moon. Some of the people said: It was three 
nights old, and others (said) that it was two nights old. We 
then met Ibn Abbas and told him we had seen the new 
moon, but that some of the people said it was three nights 
old and others that it was two nights old. He asked on 
which night we had seen it; and when we told him we had 
seen it on such and such night, he said the Prophet of Allah 
(peace_be_upon_him) had said Verily Allah deferred it till 
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the time it is seen, so it is to be reckoned from the night 
you saw it. 



NARRATOR Abdullah ibn Abbas 

SAHIH MUSLIM 

HADITH_No 2526 

Hakim ibn al-Araj reported: I went to Ibn Abbas and he 
was reclining using his mantle as a pillow near the 
fountain of Zamzam. I said to him: Tell me about fasting 
on Ashura. He said: When you see the new moon of 
Muharram then count the (days) and observe fast on the 
9th. I said to him: Is it how the Messenger of Allah 
(peace_be_upon_him) observed the fast? He said: Yes. 

NARRATOR AbuHurayrah 

SAHIH MUSLIM 

HADITH_No 2635 

We were talking about laylat al-Qadr in the presence of the 
Messenger of Allah (peace_be_upon_him) and he said: He 
who amongst you remembers (the night) when the moon 
arose and it was like a piece of plate (at the fag end of the 
month in a state of waning). 



NARRATOR Anas ibn Malik 

SAHIH MUSLIM 

HADITH_No 6868 

We were with Umar between Mecca and Medina so that 
we might begin to look for the new moon. I was a man 
with sharp eyesight, so I could see it, but none saw it 
except myself. I began to say to Umar: Don't you see it? 
But he could not see it. Thereupon Umar said: I shall soon 
be able to see it (when it shines more brightly). I lay in 
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bed. He then mentioned to us of the people of Badr and 
said: Allah's Apostle (peace_be_upon_him) showed us one 
day before (the actual battle) the place of death of the 
people (participating) in (the Battle) of Badr and he was 
saying: This will be the place of death of so and so 
tomorrow, if Allah wills. Umar said: By Him Who sent 
him with truth, they did not miss the places (of their death) 
which Allah's Apostle (peace_be_upon_him) had indicated 
for them. Then they were all thrown in a well, one after 
another. Allah's Apostle (peace_be_upon_him) then went 
to them and said: O, so and so, the son of so and so; O so 
and so, the son of so and so, have you found what Allah 
and His Apostle (peace_be_upon_him) had promised you? 
I have, however, found absolutely true what Allah had 
promised me. Umar said: Allah's Apostle 
(peace_be_upon_him) said: How can you talk as bodies 
without souls in them. Thereupon he said: You cannot hear 
more distinctly than (they can) what I say, but with the 
exception that they have no power to make any reply. 



Abdullah 



ibn 



Umar 



NARRATOR 
AL-MUWATTA 

|HADITH_No 18.1.1 

The Messenger of Allah, may Allah bless him and grant 
him peace, once mentioned Ramadan and said, "Do not 
begin the fast until you see the new moon, and do not 
break the fast (at the end of Ramadan) until you see it. If 
the new moon is obscured from you, then work out (when 
it should be)." 



NARRATOR 
AL-MUWATTA 



Abdullah 



ibn 



Umar 
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HADITH_No 18.1.2 

The Messenger of Allah, may Allah bless him and grant 
him peace, said, "A month has twenty-nine days in it. Do 
not start the fast or break it until you see the new moon. If 
the new moon is obscured from you, then work out (when 
it should be)." 



Abdullah 



ibn 



Abbas 



NARRATOR 
AL-MUWATTA 

HADITH_No 18.1.3 

The Messenger of Allah, may Allah bless him and grant 
him peace, once mentioned Ramadan and said, "Do not 
start the fast or break it until you see the new moon. If the 
new moon is obscured from you, then complete a full 
thirty days." 



Abdullah 



ibn 



Umar 



NARRATOR 
AL-MUWATTA 

HADITH_No 20.9.31 

Ubayd ibn Jurayj said, to Ibn Umar, "AbuAbdurRahman, I 
have seen you doing four things which I have never seen 
any of your companions doing." He said, "What are they, 
Ibn Jurayj?" and he replied, "I have seen you touching only 
the two Yamani corners, I have seen you wearing hairless 
sandals. I have seen you using yellow dye, and, when you 
were at Makkah and everybody had started doing talbiyah 
after seeing the new moon, I saw that you did not do so 
until the eighth of Dhul-Hijjah." Abdullah ibn Umar 
replied, "As for the corners, I only ever saw the Messenger 
of Allah, may Allah bless him and grant him peace, 
touching the two Yamani corners. As for the sandals, I saw 
the Messenger of Allah, may Allah bless him and grant 
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him peace, wearing hairless sandals and doing wudu in 
them, and I like wearing them. As for using yellow dye, I 
saw the Messenger of Allah, may Allah bless him and 
grant him peace, using it, and I also like to use it for 
dyeing things with. As for doing talbiyah, I never saw the 
Messenger of Allah, may Allah bless him and grant him 
peace, begin doing so until he had set out on the animal he 
was riding on (i.e. for Mina and Arafat)." 

NARRATOR AbuUmayr ibn Anas 

ABU DAWUD 

HADITH_No 1153 

AbuUmayr reported on the authority of some of his 
paternal uncles who were Companions of the Prophet 
(peace_be_upon_him): Some men came riding to the 
Prophet (peace_be_upon_him) and testified that they had 
sighted the new moon the previous day. He (the Holy 
Prophet), therefore, commanded the people to break the 
fast and to go out to their place of prayer in the morning. 



NARRATOR Abdullah ibn Umar 

ABU DAWUD 

|HADITH_No 1768 

Ubayd ibn Jurayj said to Abdullah ibn Umar: 
AbuAbdurRahman, I saw you doing things which I did not 
see being done by your companions. He asked: What are 
they, Ibn Jurayj? He replied: I saw you touching only the 
two Yamani corners; and I saw you wearing shoes having 
no hair; I saw you dyeing in yellow colour; and I saw you 
wearing ihram on the eighth of Dhul-Hijjah, whereas the 
people had worn ihram when they sighted the moon. 
Abdullah ibn Umar replied: As regards the corners, I have 
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not seen the Apostle of Allah (peace_be_upon_him) 
touching anything (in the Ka'bah) but the two Yamani 
corners. As for the tanned leather shoes, I have seen the 
Apostle of Allah (peace_be_upon_him) wearing tanned 
leather shoes, and he would wear them after ablution. 
Therefore I like to wear them. As regards wearing yellow, 
I have seen the Apostle of Allah (peace_be_upon_him) 
wearing yellow, so I like to wear with it. As regards 
shouting the talbiyah, I have seen the Apostle of Allah 
(peace_be_upon_him) raising his voice in talbiyah when 
his she-camel stood up with him on its back. 



NARRATOR Abdullah ibn Umar 

ABU DAWUD 

HADITH_No 2312 

The Prophet (peace_be_upon_him) said: The month 
consists of twenty-nine days, but do not fast till you sight it 
(the moon) and do not break your fast till you sight it. If 
the weather is cloudy, calculate it thirty days. When the 
twenty-ninth of Sha'ban came, Ibn Umar would send 
someone (who tried) to sight the moon for him. If it was 
sighted, then well and good; in case it was not sighted, and 
there was no cloud and dust before him (on the horizon), 
he would not keep fast the next day. If there appeared (on 
the horizon) before him cloud or dust, he would fast the 
following day. Ibn Umar would end his fasting alone with 
the people, and did not follow this calculation. 



NARRATOR Aisha, Ummul Mu'minin 

ABU DAWUD 

HADITH_No 2318 

The Apostle of Allah (peace_be_upon_him) used to count 
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the days in Sha'ban in a manner he did not count any other 
month; then he fasted when he sighted the new moon of 
Ramadan; but if the weather was cloudy he counted thirty 
days and then fasted. 

NARRATOR Hudhayfah 

ABU DAWUD 

HADITH_No 2319 

The Prophet (peace_be_upon_him) said: Do not fast (for 
Ramadan) before the coming of the month until you sight 
the moon or complete the number (of thirty days); then fast 
until you sight the moon or complete the number (of thirty 
days). 



NARRATOR Abdullah ibn Abbas 

ABU DAWUD 

HADITH_No 2320 

The Prophet (peace_be_upon_him) said: Do not fast one 
day or two days just before Ramadan except in the case of 
| a man who has been in the habit or observing a fast (on 
that day); and do not fast until you sight it (the moon). 
Then fast until you sight it. If a cloud appears on that day 
(i.e. 29th of Ramadan) then complete the number thirty 
(days) and then end the fasting: a month consists of 
twenty-nine days. 

NARRATOR Mu'awiyah 

ABU DAWUD 

HADITH_No 2322 

AbulAzhar al-Mughirah ibn Farwah said: Mu'awiyah stood 
among the people at Dayr Mustahill lying at the gate of 
Hims. He said: O people, we sighted the moon on such- 
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and-such day. We shall fast in advance. Anyone who likes 
to do so may do it. Malik ibn Hubayrah as-Saba'i stood up 
and asked: Mu'awiyah, did you hear the Apostle of Allah 
(peace_be_upon_him) say something (about this matter), 
or is this something on the basis of your opinion? He 
replied: I heard the Apostle of Allah (peace_be_upon_him) 
as saying: Fast the month (in the beginning) and in the last. 

NARRATOR Ammar 

ABU DAWUD 

HADITH_No 2327 

Abulshaq reported on the authority of Silah: We were with 
Ammar on the day when the appearance of the moon was 
doubtful. (The meat of) goat was brought to him. Some 
people kept aloof from (eating) it. Ammar said: He who 
keeps fast on this day disobeys AbulQasim (i.e. the 
Prophet) (peace_be_upon_him). 



NARRATOR Abdullah ibn Umar 

ABU DAWUD 

HADITH_No 2331 

Husayn ibn al-Harith al-Jadli from the tribe of Jadilah 
Qays said: The governor of Mecca delivered a speech and 
said: The Apostle of Allah (peace_be_upon_him) took a 
pledge from us that we should perform the rites of hajj 
after sighting the moon. If we do not sight it and two 
reliable persons bear witness, we should perform the rites 
of hajj on the basis of their witness. I then asked al-Husayn 
ibn al-Harith: Who was the governor of Mecca? He 
replied: I do not know. He then met me later on and told 
me: He was al-Harith ibn Hatib, brother of Muhammad ibn 
Hatib. The governor then said: There is among you a man 
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who is more acquainted with Allah and His Apostle than I. 
He witnessed this from the Apostle of Allah 
(peace_be_upon_him). He then pointed with his hand to a 
man. Al- Husayn said: I asked an old man beside me: Who 
is that man to whom the governor has alluded? He said: 
"This is Abdullah ibn Umar, and he spoke the truth. He 
was more acquainted with Allah than he. He (Abdullah ibn 
Umar) said: For this is what the Apostle of Allah 
(peace_be_upon_him) commanded us (to do). 



NARRATOR Abdullah ibn Abbas 

ABU DAWUD 

HADITH_No 2333 

A bedouin came to the Prophet (peace_be_upon_him) and 
said: I have sighted the moon. Al-Hasan added in his 
version: that is, of Ramadan. He asked: Do you testify that 
there is no god but Allah? He replied: Yes. He again 
asked: Do you testify that Muhammad is the Apostle of 
Allah? He replied: Yes. and he testified that he had sighted 
i the moon. He said: Bilal, announce to the people that they 
must fast tomorrow. 

I NARRATOR Ikrimah 

ABU DAWUD 

HADITH_No 2334 

Once the people doubted the appearance of the moon of 
Ramadan, and intended neither to offer the tarawih prayer 
nor to keep fast. A bedouin came from al-Harrah and 
testified that he had sighted the moon. He was brought to 
the Prophet (peace_be_upon_him). He asked: Do you 
testify that there is no god but Allah, and that I am the 
Apostle of Allah? He said: Yes; and he testified that he had 
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sighted the moon. He commanded Bilal who announced to 
the people to offer the tarawih prayer and to keep fast. 



NARRATOR Abdullah ibn Umar 

ABU DAWUD 

Hadith_No 2335 

The people sighted the moon, so I informed the Apostle of 
Allah (peace_be_upon_him) that I had sighted it. He fasted 
and commanded the people to fast. 

NARRATOR AbuRazin al-Uqayli 

ABU DAWUD 

HADITH_No 4713 

I asked: Apostle of Allah! will each one of us see his 
Lord? Ibn Mu'adh's version has: "being alone with Him, on 
the Day of Resurrection? And what sign is there is His 
creation?" He replied: AbuRazin! does each one of you not 
see the moon? Ibn Mu'adh's version has: "on the night 
when it is full, being alone with it?" Then the agreed 
version goes: I said: Yes. He said: Allah is more great. Ibn 
Mu'adh's version has: It is only part of Allah's creation, but 
Allah is more glorious and greater. 

NARRATOR Qatadah 

ABU DAWUD 

HADITH_No 5073 

When the Prophet of Allah (peace_be_upon_him) saw the 
new moon, he said: "a new moon of good and right 
guidance; a new moon of good and right guidance; a new 
moon of good and right guidance. I believe in Him Who 
created you" three times. He would then say: "Praise be to 
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Allah Who has made such and such a month to pass and 
has brought such and such a month." 

NARRATOR Qatadah 

ABU DAWUD 

HADITH_No 5074 

When the Apostle of Allah (peace_be_upon_him) saw the 
new moon, he turned away his face from it. 

NARRATOR Abdullah ibn Abbas 

MISHKAT AL-MASABIH 

HADITH_No 1230r 

The Prophet (peace_be_upon_him) said: Do not anticipate 
Ramadan. Start the fast with observing the new moon and 
terminate it with observing it. If the sky is overcast let the 
month run to thirty days. 



NARRATOR Talhah ibn Ubaydullah 

MISHKAT AL-MASABIH 

!HADITH_No 1233r 

On seeing a new moon, the Prophet (peace_be_upon_him) 
would supplicate: Allah, do Thou cause the appearance of 

| this moon to be a harbinger of peace, faith, security and 
Islam for us. Thy Lord, O moon, and mine is Allah. May 
this be a moon presaging guidance and good. 

MISHKAT NARRATOR AbuDharr 

MISHKAT AL-MASABIH 

HADITH_No 1267r 

The Prophet (peace_be_upon_him) said: If you observe 
fast on three days in a month, then make them the days of 
the 13th, 14th and 15th nights of the moon. 
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NARRATOR AbuHurayrah 

MISHKAT AL-MASABIH 

HADITH_No 1975 

Allah's Messenger (peace_be_upon_him) said, "Calculate 
on the basis of the new moon of Sha'ban when Ramadan 
begins." 
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